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ABSTRACT 


Mechanical  property  tests  were  conducted  over  the  temperature  range 
from  room  temperature  to  400CF  on  three  sizes  of  hand  forged  2618 
aluminum  alloy  billet  produced  by  two  suppliers.  Tension,  notched 
tension,  tension  thermal  stability,  compression,  shear,  bearing, 
fracture  toughness,  creep,  axial  and  rotating  beam  fatigue,  and 
stress  corrosion  properties  were  determined.  Tension,  compression, 
shear  and  bearing  properties  ware  statistically  analyzed  to  deter¬ 
mine  values  similar  to  and  MBW  design  values  fauna  in  MIL-HDBK-5. 

Alloy  2618-T6I  retains  its  static  and  fatigue  properties  well  at 
elevated  temperatures  -aid  has  good  resistance  tc  creep  deforma¬ 
tion.  At  400°F  2618  retains  approximately  80$  of  its  room  temper¬ 
ature  properties  after  short  time  exposure.  Applied  stresses  ex¬ 
ceeding  the  yield  strength  are  required  for  appreciable  creep  to 
occur  at  250°F,  while  stresses  of  approximately  75  and  50  percent 
of  the  yield  strength  at  temperature  are  required  for  1%  creep  to 
occur  in  1000  hours  at  325aF  and  400°F.  Plane  strain  fracture 
toughness  at  all  areas  in  the  billet  in  the  longitudinal  direction 
and  at  the  mid-thickness  area  in  the  long  trans/erse  direction  was 
similar  to  7075-T6;  however,  the  quarter-thickness  and  surface  areas 
of  the  billet  in  the  long  transverse  direction  generally  had  lower 
fracture  toughness  than  most  data  reported  for  7075-T6,  Stress 
corrosion  tests  indicated  that  2618  is  susceptible  to  stress  cor¬ 
rosion  cracking  in  the  two  transverse  directions  when  stressed  to 
75$  of  its  yield  strength. 
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Kith  the  increased  performance  ssd  temperature  rsquirsitssis  of 
present  and  future  aercspacs  systems,  usage  of  elusisss 
alleys  as  load  carrying  structural  asss&sers  will  limitM  bo- 
cause  of  ths  drastic  decrease  in  ssshahiesi  properties  sMch 
aany  of  the  high  strength  alloys  esperlesse  Mih  esgossrs  to 
tempers tur® of  300*F  and  above. 

Aluminas  alloy  2oiS  was  davelopM  specifically  for  @lsvatsd  tassp- 
erature  uss  asd  exhibits  sxssllsnt  mechanical  property  retention 
at  elevated  temperatures  in  the  raugs  of  jKK>*F  te  eoapsrsd 

to  most  of  ths  high  strength  alloys  such  a§  7075-T6  and  20X4-T6. 

This  alloy  has  net,  hewev®?,  be®  used  in  the  United  States  to 
any  great  ssci-ent  for  structural  applications .  It-  *e&3  felt  thgt 
om  reason  for  this  MM  ted  usage  was  the  lack  of  near  experience 
ari  of  valid  degigs  data. 

In  I960  North  American  Aviation,  Ise..  Colasfess  Division,  initiated 
a  study  program  to  establish  design  values  for  26lS~?6i  aissaimuE 
alloy  hand  forged  bills  t  for  a  specific-  applicative  in  a  high 
perforsanes  aircraft.  However#  after  approximately  $0%  ot  the 
study  was  ceasplsted  an  alternate  approach  was  taken  and  the  pro¬ 
gram  was  not  finished.  Since  ths  existing  data  published  la 
hSL-HDBK-5  on  2418  are  for  teseion  saly  and  basso  on  supplier 
specification  MMssisss,  it  appeared  that  there  was  a  definite 
need  for  additions!  data  on  this  material.  Consequently  the 
Air  ?wrce  Kaisrisla  Laboratory  providec  funding  to  camplste  the 
evaluation  program  initiated  fey  Sorth  American  Aviation,  Inc. 

the  purpose  of  this  study  program  was  to  evaluate  three  ai®«  of 
forged  2618  billet,  produced  by  two  suppliers  in  the  t^peratura 
range  of  rcosi  teaissrat-ur^  to  400aF.  Tensile,  notched  tonaile, 
tensile  thertnal  stability,-  soMprs^aion,  shear,  he&ri hg,  mn&tdh&d 
and  notched  sMal  tension  and  relating  beass  fatigue,  creep,  frac¬ 
ture  toughness  and  stvess  corrs&iop  studies  were  conducted-.  The 
tensile,  eea»pres3i«tt s  shear  and  bearing  rssultf*  were  statistically 
asslysod  to  (loitrMne  values  cisilsr  to  w£*  and  WB**  design  values  found 
in  HIL-HDB^-5* 
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Three  heats  of  2618,  hand  forged  billet,  Federal  Specification 
QQ-A-36?,  ware  evaluated ,  one  heat  from  the  Aluminum  Company  of 
America  and  two  heats  from  Kaiser  Aluminum,  One  heat  of  material 
from  Alcoa  and  Kaiser  (purchased  in  I960)  was  supplied  in  the 
following  sizes  and  heat-treat  conditions: 

(a)  3”  x  6£«,  2618-T61 

(b)  4R  x  6",  2616-F 

(c)  8”  x  11*,  2613-F 

Hie  remaining  heat  from  Kaiser  was  recently  purchased  and  was 
supplied  in  the  following  condition: 

(d)  4"  x  8“,  2618-T61 

Heat-treatment  of  billets  (b)  and.  (c)  was  performed  at  the  North 
American  Aviation,  Inc,,  Columbus  Division,  facility  and  was  ac¬ 
complished  by  solution  treating  to  the  T41  condition  by  heating 
to  985°F  +10®F  for  eight  hours  and  quenching  in  boiling  water. 
Aging  to  the  T6l  condition  consisted  of  heating  at  390°F  +5°F  for 
twenty-four  hours  and  air  cooling.  Billet  (c)  was  sectioned  to  a 
maximum  four  inch  thickness  prior  to  heat-treatment  to  comply  with 
QQ-A-367.  Heat-treatment  was  in  accordance  with  NAA  Specification 
LA0111-001  (HIL-H-6088). 

Nominal  choaical  composition  limits  of  2618  are  shown  in  Table  I. 

Typical  microstructure  of  each  billet  is  shown  in  Figure  1.  Sup¬ 
plier  tensile  properties  of  each  billet  are  presented  in  Table  II. 

TABLE  I 

CHEMICAL  COMPOSITION  LIMITS  OF  26X8  ALUMINUM  ALLOY  (QQ-A-367) 


Cu 

Si 

Fe 

Mg 

Ti 

Ni 

— * - < — 

Other 

A1 

1.9-2. 7 

0.25 

0.9-1. 3 

1.3-1. 8 

0.04-0.10 

0. 9-1.2 

0.05^ 

Bal. 

(1)  Total  of  all  elements  ml  specified  shall  not  exceed  0.15?. 
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Kaiser,  Mid-Thickness 


Kaiser,  Surface 


(d)  4"  x  8"  Billet  (d) 
250X,  Keller’s  Etch 


Figure  1  Concluded 
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Table  II 


SUPPLIER  HEAT  TREATED  TENSILE  PROPERTIES 
FOR  TEST  BILLET 


Billet  Size 

Supplier 

Direction 

Ultimate 

Strength 

(KSI) 

Yield 

Strength 

(KSI) 

Elongation 

(*) 

3"  x  6-1/2" 

Alcoa 

L 

63.8 

55.0 

8.0 

1 

r  m 

Li*. 

61,4 

53-0 

8.0 

Sillet  (a) 

ST 

59.7 

51.1 

4.0 

Kaiser 

I.T 

62.0 

49.9 

8.0 

ST 

Cft.  I 

w-w  • 

cn  r\ 

6.5 

4"  x  8" 

Alcoa 

L 

60.0 

53.5 

8.5 

LT 

58.1 

52.0 

6.5 

Billet  (b) 

ST 

57.8 

51.0 

5.5 

Kaiser 

LT 

59.5 

47.5 

10.5 

ST 

58.7 

46.3 

8.5 

8"  x  11" 

Alcoa 

L 

60.0 

55.5 

10.5 

LT 

55.0 

42.0 

8.5 

Billet  (c) 

ST 

57.8 

44.5 

8.0 

Kaiser 

LT 

39.0 

47.4 

7-0 

ST 

58.7 

48.9 

5-0 

4"  x  8" 

Billet  (d) 

Kaiser 

LT 

62.0 

53.0 

7.0 

OQ-A-36? 

L 

57.0 

47.0 

7.0 

LT 

.  55.0 

45.0 

5.0 

Minimum 

ST 

52.0 

42.0 

4.0 

MMas-sOsst  hsMim* 


in  outline  of  the  types  of  tests  conducted,  the  total  number  of 
each  type  of  test  specimen,  the  billet  location  and  direction  of 
each  test,  and  the  test  teaperatures,  are  presented  in  Table  III 
for  billet  (a),  Table  I?  for  billet  (b),  Table  Y  for  billet  (c) 
and  Table  YI  for  billet  (4). 


Specimen  Preparation t 

All  test  specimen  blanks  were  removed  from  the  billets  by  band 
sawing  or  power  hack  sawing.  Care  was  taken  to  insure  that  the 
billets  did  not  overheat  locally  during  the  sawing  operation  and 
adequate  material  was  provided  each  test  blank  to  insure  that  all 
worked  material  was  removed  during  the  final  machining  operations. 
Illustrations  showing  the  manner  in  which  each  billet  was  sec¬ 
tioned  are  shown  in  Figures  2,  3  and  4. 

Test  specimen  configurations  were  in  accordance  with  Federal  Test 
Method  Standard  No.  151,  ASTM  Specifications  or  Recommended  Pro¬ 
cedures,  and  ARTC  Report  No.  ARTC-13.  The  individual  specimen 
configurations  are  shown  in  Figures  5  through  18. 

All  test  specimens  except  the  fatigue  and  creep  specimens  were 
identified  by  code  so  that  the  billet  size,  supplier,  billet 
location  and  direction,  and  type  of  test  could  be  determined 
from  the  marking  on  each  specimen.  An  example  of  the  code  is 
as  follows: 


8ASTL52 

The  first  one  or  two  numbers  identifies  the  billet, 

8  indicates  4*  X  8*  billet 
6  indicates  3"  X  6£*  billet 
11  indicates  8"  X  11"  billet 

The  first  letter  identifies  the  supplier, 

A  indicates  Alcoa 
K  indicates  Kaiser 

The  second  letter  identifies  the  billet  location, 

S  indicates  surface 
Q  indicates  quarter- thickness 
M  indicates  mid-thickness 


The  third  letter  identifies  the  type  of  test. 


T  indicates 
N  indicates 
P  indicates 
S  indicates 
B  indicates 
?  indicates 
C  indicates 


tensile 

notched  tensile 
compression 
shear 
bearing 

fracture  toughness 
corrosion 


The  fourth  letter  identifies  the  billet  direction, 

L  indicates  longitudinal 
T  indicates  long  transverse 
S  indicates  short  transverse 

The  last  ons,  two  or  three  numbers  identifies  the  specimen  sequen¬ 
tial  number-. 

Consequently,  specimen  8ASTL52  would  be  tensile  specimen  number  52 
removed  from  the  surface  of  the  4*  X  8"  Alcoa  billet  in  the  longi¬ 
tudinal  direction. 


Test  Procedures 


Tensile,  notched  tensile,  shear,  bearing,  compression,  and  frac¬ 
ture  toughness  tests  were  conducted  using  three  universal  test 
machines,  a  60,000  lb.  Baldwin-Lifiia-Haiailton,  a  13), 000  lb.  Bald- 
vrin-idisa-Haniilton,  and  a  150,000  lb.  Compudyne.  These  machines 
are  calibrated  annually  using  National  Bureau  of  Standards  Certi¬ 
fied  Proving  Rings  and  are  accurate  to  within  +1$.  All  machines 
are  equipped  with  load-strain  recorders  and  equipment  for  apply¬ 
ing  a  constant  strain  rate  to  the  specimen  up  to  the  yield  point. 
Calibrated  extenscmeters  and  compressometers  (ASTM  E83-64T,  Class 
B-l)  were  used  in  conjunction  with  recorders  to  plot  load-strain 
curves  for  tensile,  bearing  and  compression  tests. 

Extension  arms  were  utilized  to  locate  the  extensometers  outside 
tne  test  chamber  for  elevated  temperature  tests.  A  constant 
strain  rate  of  0.005  in/in/sdn,  was  applied  up  to  the  0.2£  offset 
yield  strength  with  load  rate  being  increased  thereafter  to  cause 
failure  within  approximately  one  minute. 

Measurements  for  area  determination  were  made  with  micrometers  to 
the  nearest  0,001  inch. 

Air  circulating  electrical  resistance  heated  ovens  were  utilized  for 
elevated  temperature  tests.  Temperature  was  controlled  automatically 
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shut  (a) 


fcotal 

Test 

Total 

Specimens 

Billet 

Condition,  *P 

Specimens 

Tost 

Determination 

Per  Surolier 

Location 

w 

250 

325 

400 

Tested 

Tana lie 

?ty t  « 

48 

Surface 

3L 

3L 

3L 

3L 

3T 

3T 

3T 

3T 

Mid -Thick  3L 

3L 

3L 

3L 

3T 

QfT* 

r\C 

yv 

wtivt* 

*tu 

3b 

Surface 

3L 

- 

3L 

3L 

Teawile 

Notched -to » 

3T 

- 

3T 

3T 

Kt  >  15 

Unnotched  Ratio 

Mid -Thick  3L 

- 

3L 

3L 

3T 

• 

3^ 

3T 

72 

Bearing 

^bru 

16 

Surface 

3L 

- 

3L 

3L 

e/B  *  2.0 

Phry 

3T 

» 

3T 

3T 

36 

Shear 

9 

Surface 

3L 

- 

• 

- 

3T 

- 

- 

- 

3ST 

- 

• 

- 

18 

Compression 

Pcy 

9 

Surface 

3’j 

- 

- 

- 

3" 

- 

- 

- 

1ST 

- 

•• 

- 

18 

'Eherwal 

Ftu,  Pty-i  e 

24 

Surface 

6l3 

- 

3L1 2 3 * 5 

3L* 

Stability 

{?dge) 

6l^ 

• 

3L2 

312 

48 

Axial  Fatigue 

12L 

- 

Unnotched 

24 

Mid -Thick  12T 

- 

- 

- 

48 

R  -  0.05 

S-N  Curves 

- 

~ 

• 

103-10'7 

Axial  Fatigue 

12L 

- 

- 

• 

Botched 

Cycles 

24 

Mid -Thick 

12T 

- 

• 

- 

48 

K*«2.4.R*0.05 

>• 

• 

- 

- 

Creep 

Up  to  1 % 

Creep  in 

8 

Mid -Thick 

- 

4l 

- 

4l 

16 

1000  hours 

Corrosion 

Bend 

9  • 

Random 

3L 

- 

- 

- 

— is — 

3T 

- 

- 

- 

2ST 

- 

- 

- 

Corrosion 

Axial  Lead 

9 

Random 

3L 

- 

- 

- 

9 

3T  - 

m.  -  - 


1  Exposed  for  100  hours  at  temperature  indicated 

2  Exposed  for  1000  hours  at  temperature  indicated 

3  Exposed  at  325  *F;  three  for  100  hours,  three  for  1000  hours 

^  Exposed  at  40Q°Fj  three  for  100  hours,  three  for  1000  hours 

5  Alcoa  Bill*>  only 
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HUVi  —  TTT 

AVIV  L  W  A  # 

OUTLINE  OF  TESTS  CONDUCTED  ON  4"  X  8" 
BILLET  (b) 


Total  Test  Temperature 


Specimens 

Billet 

•1 

f 

Total 

Test 

Determination 

Per  Supplier 

Location 

mem 

Em 

tWM 

Tensile 

Ftu,  Fty, 

84 

Surface 

3L 

3L 

3L 

3L 

168 

e 

3T 

3T 

3T 

3T 

Quarter - 

3L 

3L 

3L 

3L 

Thick 

3T 

3T 

3T 

3T 

Mid-ThlcK 

5Z 

3L 

nr 

nr. 

•j—' 

3T 

3T 

3T 

3T 

3ST  3 ST 

3ST 

3  ST 

Notched 

Ftu 

81 1 

Surface 

3L 

3L 

3L 

3L 

168 

Tensile 

Notched -to 

3T 

3T 

3T 

3T 

iq.^15 

Unnotched 

Quarter- 

3L 

3L 

3L 

3L 

Ratio 

Thick 

3T 

3T 

3T 

3T 

Mid -Thick 

3L 

3L 

3L 

3L 

3T 

3T 

3T 

3T 

3ST 

3ST 

3ST 

3ST 

Bearing 

Fbru>  Fbry 

30 

Surface 

^L 

3L 

3L 

3L 

60 

e/D  =2.0 

3T 

2T 

3T 

3T 

Quarter- 

Thick 

3L 

. 

Mid -Thick 

Hi 

- 

- 

r~ 

Shear 

Fsu 

1+2 

Surface 

3L 

3L 

3L 

3L 

84 

3T 

3T 

3T 

3T 

3ST 

3ST 

3ST 

3ST 

Quarter- 

Thick 

3L 

. 

Mid -Thick 

3L 

- 

- 

- 

Compression 

Fcy>  Fc 

21  Kaiser 

Surface 

31* 

31* 

3I>. 

3L 

31 

3T 

3T8 

3T8 

3T8 

30  Alcoa 

Quarter- 

Thick 

3L 

. 

. 

T 

Mid -Thick 

mm 

- 

- 

- 

Thermal  Ftu,  Fty  IW  Surface  9L^  31A  3L-1-  3L*  288 

Stability  9L5  3L2  3L2  3L2 

9Lf  3L3  3L3  3L3 
9T4  3T1  3T1  3T1 
9T5  3T2  3T2  3T2 

_ _ 9T6  3T3  3t3  3t3 

Mid -Thick  6l9  3Ll  3Ll  3Ll 

61AO  31^  3L2  3L2 
6t,11  - 


®*bl»  If  -  Continued 


ir 

fatal 

Specimens 

Billet 

•y 

Total 

fast 

Determination 

Far  Supplier 

Location 

w 

250  325 

400  Specimens 

Axial 

50? 

Mid -Thick 

25L 

74 

Fatigue 

25T 

- 

- 

Unnotched 

S-K-Curves 

R  «  0.05 

103-10T 

21*8  “ 

12L 

- 

- 

Cycles 

12T 

- 

- 

Axial  Fatigue 

507 

Mid -Thick 

25L 

- 

- 

74 

Notched, 

ro 

vn 

►3 

- 

- 

Kfc  *  2oks 

248 

1 2L 

- 

- 

R  -  0.05 

12T 

- 

• 

Rotating 

125? 

Surface 

2% 

25L  - 

25L 

Beam 

.  _ 

Unnotchcd 

Quarter- 

25L 

- 

- 

R  -  -1 

S-N  Curves 

Thick 

103-ioT 

Mid -Thick 

25L 

- 

- 

Cycles 

368 

Surface 

(edge) 

12L 

- 

12L 

l6l 

Mid -Thick 

12L 

- 

- 

Rotating 

100T 

Surface 

Beam,  Kt  *  2.4 

(Edge) 

-gg- 

- 

100 

R  *  -1 

Mid -Thick 

25L 

- 

25L 

Creep 

Up  to  1^  Creep 

3°I 

Mid -Thick 

10L  10L 

10L 

38 

in  1000  hours 

8d 

- 

4L  - 

4l 

1  Exposed  for  10  hours  at  temperature  indicated. 

2  Exposed  for  100  hours  at  temperature  indicated. 

3  Exposed  for  1000  hours  at  temperature  indicated. 

4  Exposed  at  250*F;  three  for  10  hours,  three  for  100  hours,  three  for 
1000  hours. 

5  Exposed  at  325*F;  three  for  10  hours,  three  for  100  hours,  three  for 
1000  hours. 

6  Exposed  at  400*F;  three  for  10  hours,  three  for  100  hours,  three  for 
1000  hours. 

7  Specimens  removed  from  Alcoa  billet  only. 

8  Specimens  removed  from  Kaiser  billet'  only. 

9  Exposed  at  250*F;  three  for  10  hours,  three  for  100  hours. 

10  Exposed  at  350°F;  three  for  10  hours,  three  for  100  hours. 

11  Exposed  at  400*Fj  three  for  10  hours,  three  for  100  hours. 
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OUTLINE  OF  TESTS  CONDUCTED  ON  8”  X  11 " 
3ILLET  (c) 


Total 

Test  Temperature 

Specimens 

Billet 

•F 

Total 

Test 

Determination 

Per  Supplier 

Location 

78 

m&im 

mm 

400 

Specimens 

Tensile 

Ftu>  *ty. 

63 

Surface 

3L 

3L 

3L 

126 

e 

ram 

- 

2ST 

2ST 

Quarter- 

3L 

KQHjj 

"3L 

Thick 

5  ST 

2ST 

mm 

2T 

Mid -Thick 

3L 

- 

3L 

3L 

5T 

- 

2T 

2T 

Notched 

*tu 

54 

Quarter- 

- 

3L 

3L 

“Toff 

Tensile 

Notched-to- 

Thick 

3T 

- 

3T 

3T 

Kt^15 

Unnotched 

(ll"  Dim) 

Ratio 

Mid -Thick 

3L 

- 

3L 

3L 

3T 

- 

3T 

3T 

Surface 

3L 

- 

3L 

3L 

5T 

~ 

2T 

2T 

Bearing 

^bru?  ^bry 

6 

Surface 

3L 

- 

- 

- 

12 

e/D  =2.0 

3T 

- 

- 

- 

Compression 

Fcy>  Ec 

Surface 

3L 

- 

- 

- 

18 

9 

(Side) 

3T 

- 

- 

- 

3ST 

- 

- 

- 

Thermal 

Surface 

Sl3 

- 

3i4 

48 

Stability 

6l^ 

- 

3L2 3 4 

3L2 

Axial  Fatigue 

36 

Mid -Thick 

12L 

• 

• 

- 

72 

Unnotched 

12T 

- 

- 

- 

R  =  0.05 

S-N -Curves 

Edge 

12L 

- 

- 

- 

Axial  Fatigue 

103-107 

36 

Mid -Thick 

12L 

•> 

«• 

72 

Notched,  Kt  = 

2.4 

12T 

M  » 

- 

• 

R  *  0.05 

lssmmmm 

Edge 

- 

- 

- 

Creep 

Up  to  1%  Creep 
in  1000  Hours 

8 

Mid -Thick 

• 

4*1. 

- 

4l 

l6 

Shear 

Fbu 

i'  A'A*  T  T"' — _  ■  ■■  ■!■■■■  . 11 

6 

Surface 

' 

L 

12 

v  .  y  i. 

_ td 

T 

- 

- 

- 

2  Exposed  1000  hours  at  temperature  indicated. 

3  Exposed  at  325  °F>  three  for  100  hours,  three  for  1000  hours, 

4  Exposed  at  400°F;  three  for  100  hours,  three  for  1000  hours, 


\ 


Table  TL 

omt«  of  tests  cosejcted  on  4“  x  8" 
biust  (a) 


T*»t 

Tensile 


Total 

PgtgyminatigQ  Sp«olaeng 

ftu#  yt y*  5T 

e 


Bearing 
e/D  «  2 


Shear 


ybru'  ybry 


Compression  Fcy>  Ec 


Corrosion 


Fracture 

Toughness 


Thermal 

Stability 


Bend  and  Axial 
(9  each) 


ytu>  yty 


Billet 

Location  78 

Surface  3L 

_ 2T. 

Suiirter-  3L 

Thick _ 2T_ 

Kid -Thick  3L 

3T 

— — _ 2§L 

Surface  3L 

_ _ 2T. 

Quarter-  ?JL 

Thick  __  _ _ _ < 

Mid-Thick  3L 

38? 

Surface  3L 

3T 

Quarter-  3L 


feat  Temperature 


Mid-Thick 

3L 

•» 

Surihce"  ’ 

3L 

3T 

6st 

3T 

6ST 

3T 

6ST 

3T 

b3T 

Quarter- 

Thick 

3L 

• 

•• 

** 

Rand  at 


Surface  3L 

_ „JL 

Quarter-  3L 

Thick _ 3T 

Mid -Thick  3L 

_ 3T 

Mid -Thick  6(2) 


1  Exposed  for  1,000  hours  at  temperatures  indicated, 

2  Exposed  at  25C*F,  for  1,000  hours. 

3  Exposed  at  325 for  1,000  hours. 

4  Exposed  at  400*F,  for  1,000  hours. 
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Surface  (Mgs) 


METHOD  OF  SBCI.’IOhIBG  3!’  x  6-l/2"  EILLST  (c) 
(All  ditBsnsior.s  »re  inches) 


METHOD  OF  SECTIONING  kn  x  8"  BILLETS  (fc)  and  (d) 
(All  dirnsnsi  ons  srs  inches) 
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Figure  5 

Room  and  Elevated  Temperature  Tensile  and  Tensile 
Stability  Test  Specimen 

(All  dimensions  are  inches) 


Figure  6 


Room  and  Elevated  Temperature  Compression  Test 
Specimen 

(All  dimensions  are  inches) 


—*"j  I*——  .2^-8 


Figure  T 


Room  and  Elevated  Temperature  Shear  Test  Specimen 
(All  dimensions  are  Inches) 


(All  dimensions  are  inches) 


Id  £_■»» 


|»  "  ^  — '■■  '<g| 


i-iA 


-4 


~r 


C  j  D  |  E 

.375  |  72^54*001  2 

.500  .275  7*001 1  2*5 


Figure  11 

Oncotched  Rotating  Beam  Fatigue  Test 
Specimens 

(All  dimensions  are  inches) 


.245  ±.ooxj^oi4±7ooT 

.275  ±.001  .016  ±.001 


Figure  12 

Notched  Kt  «  2.4,  Rotating  Beam  Fatigue  Test  Specimen 
(All  dimensions  are  inches) 


ZL 


E  Radius 


Figure  13 

Creep  Test  Specimen 
(All  dimensions  are  inches) 


Figure  3^ 

Room  and  Elevated  Temperature  Notch  Tensile  Specimen, 

Kt^15 

(All  dimensions  are  inches) 
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Figure  17 

Stress  Corrosion  Bend  Specimen 
Longitudinal  and  Long  Transverse 

(All  dimensions  are  inches) 


Figure  lb 

Stress  Corrosion  Bend  Specimen 
Short  Transverse 

(All  dimensions  are  inches) 


using  &  theraoeoupls  attached  near  the  specimen  test  section. 
Spscissns  w?;rc  scsked  for  hour  prior  to  testing  to  insure 

teaparature  stabilisation.  Tensile  thermal  stability  specimens 
wars  ixpos^d  using  s  bask  of  auto®**.-*  tally  temperature  controlled 
ovens. 

Tensile  tests  were  conducted  using  a  1.4  inch  gage  length.  Total 
elongation  was  determined  by  fitting  the  failed  specimens  together 
and  using  calipers  to  measure  the  change  in  length  of  the  1.4  inch 
gage  marks.  Tensile  modulus  was  determined  from  the  autographi- 
eally  plotted  load-deformation  curves. 

Shear  tests  were  accomplished  in  a  single  shear  fixture  which  can 
be  utilised  for  both  room  and  elevated  temperature  tests.  Speci¬ 
men  test  section  was  1/4  by  1/2  inches. 

Bearing  tests  were  performed  using  a  clevis  and  pin  arrangement  to 
load  a  0.25  inch  diameter  ho3e»  Specimens  were  machined  to  a 
thickness  of  0.090  to  0.125  inches. 

Compression  test  specimens  were  machined  to  a  thickness  of  0.112 
to  0.165  inches.  Specimens  were  supported  in  a  special  fixture 
having  lateral  support  guides  to  prevent  buckling.  The  same  test 
set-up  was  used  for  both  room  and  elevated  temperature  tests.  Com¬ 
pression  modulus  was  determined  from  the  autographically  plotted 
load-deformation  curves. 

Fracture  toughness  tests  were  conducted  in  accordance  with  the 
latest  recommendations  of  ASTM  Committee  E-24.  Specimens  were 
machined  to  0.25  inch  thickness  with  the  initial  slot  being  cut 
with  a  slitting  wheel.  Fatigue  cracks  were  generated  at  the  slot 
using  tension-tension  loading  at  a  stress  level  of  approximately 
15Jt  of  the  material  yield  strength.  Cracks  of  the  pioper  length 
were  generated  in  50,000  to  100,000  cycles.  The  load  at  which 
"pop-in"  or  initial  plane  strain  fracturing  occurred  was  deter¬ 
mined  by  using  the  mechanical  compliance  technique.  The  compliance 
gage,  shown  mounted  on  a  test  specimen  in  Figure  19,  has  a  strain 
gage  attached  to  each  side  of  each  arm,  with  all  four  gages  being 
active  arms  of  a  bridge  circuit.  The  arms  are  strained  by  bending 
them  slightly  to  fit  into  the  machined  slots  on  the  edge  of  the 
specimen.  As  the  specimen  deforms  during  loading  the  change  in 
strain  in  the  arms  is  recorded  versus  load  on  an  X-Y  plotter. 

The  compliance  gage  is  calibrated  before  each  series  of  tests 
using  an  extensometer  calibrating  device  and  is  linear  within 
hhQ.5?  over  the  deformation  range  utilized. 


Axial  load  fatigue  testa  were  conducted  using  a  Krone©  plate  bend¬ 
ing  sachin*  equipped  with  a  750  lb,  Krouse  direct  stress  attachment. 
Cycle*  were  applied  at  a  rats  of  1800  per  minute,  T^ats  were  con¬ 
ducted  using  a  ratio.  R.  (minimum  to  maximum  stress)  of  0.05 . 

Rook  teaper&turo  teste  only  were  conducted  on  the  axial  load  speci¬ 
men*.  Stress  levels  were  chosen  to  produce  failures  in  from  10^ 
to  10?  cycles. 

Rotating  beam  fatigue  tests  were  conducted  on  a  Kreue©  si-apla-oeam 
type  fatigue  machine  having  a  capacity  of  850  In-lb.  Tests  were 
conducted  at  a  rate  of  5000  cycles  per  minute  at  a  stress  ratio , 

R,  of  -1.0.  Tests  were  conducted  at  room  temperature,  250«F  and 
400#F.  Elevated  temperatures  were  obtained  using  a  split  electri¬ 
cal  resistance  heated  furnace  with  automatic  temperature,  control v 
Stress  levels  were  chosen  to  produce  failures  in  from  lo3  to  10? 
cycles. 

Creep-stress-rupture  tests  were  conducted  using  seven  12,000  lb, 
Arcweld  dead  weight  creep  f raises  equipped  with  autows cically  con¬ 
trolled  tubular  electrical  resistance  heated  furnaces,  Sti*ain 
was  continually  recorded  throughout  the  tests  using  a  transducer 
extensometer  system.  Various  dead  weight  loads  *?srs  applied  to 
obtain  creep  deformations  up  to  1$  in  times  up  to  1000  hours. 

Tests  were  conducted  at  250*? ,  32>af  and  ICG^F, 

Stress  corrosion  tests  were  conducted  using  both  axial  tension  and 
bent  beam  specimens.  The  axial  tension  specimens  were  of  the  con¬ 
stant  deflection  type  and  were  stressed  in  a  picture  frame  fixture. 
The  applied  stresses  were  determined  by  using  ths  strain,  measured 
by  a  Ruggenberger  extensometer  attached  tc  the  inch  gage  length 
reduced  section,  in  conjunction  with  the  modulus  of  the  material. 

The  bent  beam  specimens  were  of  the  constant  moment  typo,  stressed 
by  applying  a  moment  to  each  end  of  the  beam.  Stresses  applied  to 
the  beam  specimens  were  determined  using  the  reading  from  a  strain 
gage  attached  to  the  surface  of  each  specimen,  in  conjunction  with 
the  modulus  of  the  material.  Exposure  of  the  stress  corrosion 
specimens  was  accomplished  using  a  0 ferric  wheel*  type  machine 
which  enabled  the  specimens  to  bs  immersed  in  a  3^  salt  solution 
for  ten  minutes  and  air  dried  in  a  normal  laboratory  atmosphere 
for  fifty  minutes.  A  photograph  of  this  equipment  is  shown  in 
Figure  20.  The  alternate  immersion  and  sir  drying  exposure  WcS 
repeated  until  specimen  failure  or  for  a  maximum  time  period  of 
twelve  weeks#  All  specimens  were  inspected  at  the  start  and  end  of 
each  working  day.  Specimens  were  considered  failed  when  cracks  could 
be  seen  under  4X  magnification j  hewever,  most  specimens  failed  com¬ 
pletely  before  cracks  were  detected.  Inspection  for  cracks  was 
difficult  after  long  periods  sf  exposure  (over  4  weeks)  because  of 
the  build-up  of  salt  on  the  specimen  surface. 
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Data  Analog 


Static  Tests:  Tensile1,  compressive,  shear  and  bearing  room  temper¬ 
ature  mechanical  property  test  results  were  statistically  analyzed 
for  the  determination  of  “A"  and  *BW  values  as  defined  in  MIL-HDBK-5, 
August,  1963,  Chapter  3,  Section  3. 1.1. 1.1.  An  "A"  value  is  one 
above  which  99  percent  of  the  population  will  fall  with  a  confidence 
of  95  percent.  The  "B*  value  is  one  above  which  90  percent  of  the 
population  will  fall  with  95  percent  confidence. 

The  calculated  values  were  determined  in  the  following  manner: 

■A*  value  =  X  -  X^9  Sx  (l) 

value  =  X  -  K.90  S*  (2) 

where: 

X  =  arithmetic  mean  -  ~ 


and  x  indicates  the  individual  test 
results  for  n  number  of  tests 


Sx  =  standard  deviation 


The  values  of  X  were  obtained  from  the  table,  "One-Sidea  Tolerance 
Factors  for  the  Normal  Gistribvcion  and  a  Confidence,  g  ,  of  ,95l* 
in  Tables  of  Normal  Probability  Functions n,  National  Bureau  of 
Standards,  Applied  Mathematics  Series  23,  (1953). 


Fracture  Toughness;  The  KIc  values  were  calculated  using  the 
experimental  compliance  measurement  procedure  and  expression  for 
Kjc  developed  by  Srawley,  Brown,  Gross  and  Jones,  References  (l) 
and  (2).  The  compliance  measurements  reported  in  these  references 
are  applicable  to  all  materials,  providing  the  same  proportional 
specimen  size  i3  utilized.  An  expression  for  Kjc  which  was  de¬ 
rived  from  the  compliance  measurements  is  given  in  Reference  (l) 
and  shown  below: 


=  P2 

B2W(1--V2) 


7.59  a/W  -  32(a/W)2  +  117(a/W)3 


(3) 
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where: 


P  =*  Load  at  Mpop~in*  (lbs) 

B  =  Tdckness  of  opecimen  (in) 

W  =  Width  of  specimen  (in) 

V  =  Poisson's  ratio 

a  =  e0  + 

6ir  cTyg  (4) 

and  8q  =  crack  length  as  measured  on  fracture  surface 

^ys  =  0.256  offset  yield  strength  of  the  material. 


Values  of  a  were  calculated  by  using  a*,  values  in  (3)  to  calculate 
approximate  values  of  Kjc.  These  approximate  Kjc  values  were  then 
used  in  (4)  to  approximate  the  a  values,  which  were  inserted  back 
into  (3)  to  calculate  the  reported  Kjc  values.  Further  iteration 
could  give  more  exact  values  of  Kjcj  however,  it  is  felt  that  thi3 
first  approximation  produced  values  within  the  experimental  errors 
involved. 
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DATA  PRESENTATION 


Design  Prepertieal  Reom  temperature  mechanical  proper  oy  "A”  and  MBn 
design  valuta  determined  during  the  present  pregrain  fer  FtUt  f*ty» 
rcy»  psu»  Fbu*  Fby  ,  and  e,  in  the  lengitudinal,  l«ng  transverse  and 
snort  transverse  oirectisr.s  are  presented  in  Table  VII  in  a  manner 
similar  te  that  used  in  MIL-KESK-5.  These  values  vers  determined  as 
explained  in  the  previous  "Data  Analysis"  section  of  thl3  report  by 
using  date  from  (l)  the  three  billet  locations  (surface,  quarter- 
thickness  and  mid- thickness),  (2)  the  various  billot  sizes  (3"  x  6i", 

4"  x  8",  8"  r  11"),  and  (3)  the  two  suppliers,  as  the  total  population 
for  each  billet  direction  analyzed.  As  an  example,  the  F-tu  "A"  and 
*B“  values  given  in  Table  VII  for  the  longitudinal  direction,  were 
determined  from  test  results  of  specimens  removed  from  the  various 
billets,  locations,  and  suppliers  shewn  in  note  (l)  of  Table  VIII. 

Note  (1)  shews  that  12  of  the  57  tests  for  the  F^y  determination  were 
from  billet  (a),  (billet  (a)  was  obtained  from  two  suppliers  and  three 
specimens  were  removed  from  two  locations  in  each  billet,  for  a  total 
of  12  specimens),  18  of  the  57  tests  were  from  billet  (b),  18  of  the 
57  tests  were  from  billet  (c),  and  9  of  the  57  tests  were  from  billet 
(d). 

Tensile  and  compressive  modulus  values  and  the  physical  properties 
are  also  shown  in  Table  VII.  The  modulus  values  for  each  billet 
direction  wore  obtained  in  toe  same  manner  as  above;  however,  they 
are  average  values  for  each  direction  for  all  billet  locations, 
billet  sizes,  and  suppliers,  not  statistically  determined  "AM  or  "B" 
valuv-c.  The  physical  properties  shewn  in  Table  VII  ore  those  presently 
shown  in  MIL-HDBK-5,  since  no  physical  properties  were  determined 
during  this  program. 

Elevated  Temperature  Properties;  A  summary  of  the  average  elevated 
temperature  test  results  for  tension,  compression,  shear  bearing  and 
modulus  of  all  the  billets  evaluated  i3  presented  in  Table  IX.  These 
results  are  for  one-half  hour  temperature  exposure.  A  summary  of 
the  average  tension  properties  of  all  billets  evaluated  after  ex¬ 
posure  at  elevated  temperatures  for  10,  100  and  1000  hours  is  pre¬ 
sented  in  Table  X. 


Graphical  presentations,  similar  to  those  used  in  MIL-HDBK-5,  show¬ 
ing  the  effect  of  temperature  on  tension,  notched  tension,  compression, 
shear,  bearing  and  modulus  properties  are  presented  in  Figures  21 
through  36. 
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sirs&s  curves  for  spcoa  waparatare,  325 *F  and  4QC®F  at*  presented 
in  Figures  3?  end  33.  The  slope  of  the  straight  line  portion  of 
the  curves  me  made  equal  to  the  a  re  rage  elastic  modulus  values. 

The  remainder  of  the  curves  were  constructed  using  engineering 
judgement  and  observation  of  actual  load-defonaation  curves  re¬ 
corded  during  the  teste. 

Agiftl  load  Fatigues  Unnotched  axial  load  fatigue  properties  at 
room  temperature  ^re  presented  as  3-8'  curves  in  Figure*  39  and  40 
respectively,  for  the  longitudinal  and  long  transverse  directions. 
Notched  properties,  K%  *  2.4  are  presented  in  Figures  41  and  42. 

Hots ting  Bean  Fatigue t  Unnotched  and  notched,  *  2.4,  rotating 
bean  fatigue  properties  at  roan  temperature  are  presented  as  S-N 
curves  in  Figure  43.  Slsvated  temperature  rotating  bean,  fatigue 
properties  are  presented  in  Figure  44. 

Creep  Properties:  Stress  versus  tisse  curves  for  various  amounts 
of  creep  deformation,  and  etress  versus  time  curves  to  cause  creep- 
rupture  are  presented  in  Figures  45  through  4?  for  test  temperatures 
of  250*F,  325°F  and  400®F. 

Fracture  Toughness.:  Fracture  toughness  properties  at  room  tsmpsra- 
turs  for  three  billet  locations  and  two  billet  directions  are  pre¬ 
sented  in  Table  II. 

Stress  Corrosions  Stress  corrosion  properties  deters&ned  using 
axial  loaded  test  specimens  are  presented  in  Table  XII,  while  bond 
teat  stress  corrosion  properties  are  presented  in  Tabls  XHI. 

Tabulated  Raw  Data:  All  test  data  developed  during  the  progress, 
including  all  data  obtained  prior  to  initiation  of  this  contract, 
are  tabulated  in  Appendix  A.  The  data  are  arranged  in  an  orderly 
fashion  with  all  tensile  data  from  the  various  billets  arranged 
in  one  group  of  t&blew,  all  c  oppressive  data  in  another  group  of 
tables,  etc. 
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EG3ISN  MECHANICAL  AND  PHYSICAL  PROPERTIES  OP  26l8 
ALUMINUM  ALLOT  HAND  FORCSD  BILLET 


r 


Alloy . 

Fora . . 

Condition...... 

Thickness,  (in) 


2618 

Hand  Forged  Stock 
~?6l 


e  *  r  9 


Cross** sectional  area ,  (in 

! 

! 

basis..... . . . . . 

Mechanical  Properties t 


Ftut  K3i 

L . . . . 

I 

LT . . . . . . . 

Ftyt  Ksi 

ST. . . . . 

L. . . . . 

! 

**] 

ST . . . . . 

J 

e  o 

Fey,  Ksi 

L . . . 

LT . . . . . 

.} 

ST. . . . . . . 

i 

F_„.  Ksi 

«» 

L . . . . 

LT. . . . . . . . . 

ST . . . . . . . 

*W  Ksi 
e/&=2.0 
Fby,  lei 
s/D=2.0 
e.  Percent 

•» 

L . . . . . . 

LT,. . . . . . . 

LT..  . . . . ....... 

«• 

LT •#*+*«c*e*e*e****#«e9***e**4* » 

ST, .  . .  #  *  #  *  * . .  #  # .  #  # .  . 

.  .i 

E,  lO^  psi 
Ec,10^  psi 

m 

Physical  Properties?  (l) 
w  t  Ib/irP 
C,  BTU/ (lb)  (°F> 

K,  B TO/  (hr)  (ft2)  (°F)/ft 

,  10-5  in/in/op 


18,  ^44 


A 

A 

ri 

59 

t 

60 

56 

i  53 

54 

1  57 

44 

46 

43 

i  45 

42 

i  45 

47 

:  50 

43 

i  47 

43 

1  47 

35 

36 

37  | 

1  39 

35 

1  37 

112 

i  117 

114 

i  119 

78 

1  83 

79 

!  84 

6 

1  8 

4 

5 

4 

e 

10.3 

io.6 


o.ioo 

0.23  (at  2L2°P) 

90 .-0  (at  77°?) 

12.3  (68°  to  212°F) 


(l)  Data  not  determined  during  this  program,  values  are  from  MIL*»HDBK~5 
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Compressive  Modulus  _  (11)  10.6  10.8 


Tabla  VIII  -  Conti»«ied 


m 


(1)  12  testa  from  billet  (a),  3  specimen  from  2  locations  and  2  suppliers 

18  teat*  from  billet  (b),  3  specimen  fj*o*a  3  locations  and  2  suppliers 

18  tests  from  billet  (0),  3  specimen  from  3  locations  and  2  suppliers 

9  tests  from  billet  (d),  3  specimen  from  3  locations  and  1  supplier 

(2)  Sams  as  note  (l)  except  20  tests  from  billet  (c),  5  specimens  from 

2  locations  and  2  suppliers 

(3)  6  tests  from  billet  (b),  3  specimen  from  1  location  and  2  suppliers 
20  tests  from  billet  (c) ,  5  specimen  from  2  locations  and  2  suppliers 

3  tests  from  billet  (d)f  3  specimen  from  1  location  and  1  supplier 

(k)  Same  as  note  (2)  except  2  values  from  billet  (c)  dropped 

(5)  6  tests  from  billet  (a),  3  specimen  from  1  location  and  2  suppliers 

18  tests  from  billet  (b),  3  specimen  from  3  locations  and  2  suppliers 

6  tests  from  billet  (e),  3  specimen  from  1  location  and  2  suppliers 

9  tests  from  billet  (d),  3  specimen  from  3  locations  and  1  supplier 

(6)  Sams  vs  note  (5)  except  5  tests  from  billet  (a) 

(7)  6  tests  from  each  of  billets  (a ) ,  (b) ,  and  (c),  ')  specimen  from 

1  location  and  2  suppliers 

3  tests  from  billet  (d),  3  specimen  from  1  location  and  1  supplier 

(8)  6  tests  from  billet  (a),  3  specimen  from  1  location  and  2  suppliers 

6  tests  from  billet  (c),  3  specimen  from  1  location  and  2  suppliers 

6  tests  from  billet  (d),  6  specimen  from  1  location  and  1  supplier 

(9)  6  tests  from  billet  (a),  3  specimen  from  1  location  and  2  suppliers 

6  tests  from  billot  (b) ,  3  specimen  from  1  location  and  2  suppliers 

3  tests  from  billet  (d),  3  specimen  from  1  location  and  1  supplier 

(10)  All  tensile  modulus  values  from  various  locations,  billets,  and 

directions  averaged 

(11)  All  compressive  modulus  values  from  various  locations,  billets, 

and  directions  averaged 


S> 
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Tabl®  VIII  -  Continued 


(1)  12  testa  from  billet  (a),  3  specimen  from  2  locations  and  2  suppliers 

18  testa  froa  billet  (b),  3  specimen  frasi  3  locations  and  2  suppliers 

18  teste  froa  billet  (e),  3  specimen  from  3  locations  and  2  suppliers 

9  testa  froa  billet  (d),  3  specimen  from  3  locations  and  1  supplier 

(2)  Sane  as  note  (l)  except  20  tests  from  billet  (c),  5  specimens  from 

2  locations  and  2  suppliers 

(3)  6  tests  from  billet  (b),  3  specimen  from  1  location  and  2  suppliers 

20  tests  from  billet  (c),  5  specimen  from  2  locations  and  2  suppliers 

3  tests  from  billet  (d) ,  3  specimen  from  1  location  and  1  supplier 

00  Same  as  note  (2)  except  2  values  from  billet  (c)  dropped 

(5)  6  tests  from  billet  (a),  3  specimen  from  1  location  and  2  suppliers 

18  tests  from  billet  (b),  3  specimen  from  3  locations  and  2  suppliers 

6  tests  from  billet  (e),  3  specimen  from  1  location  and  2  suppliers 

9  tests  from  billet  (d),  3  specimen  from  3  locations  and  1  supplier 

(6)  Same  is  note  (5)  except  5  tests  from  billet  (a) 

(7)  6  tests  from  each  of  billets  (a),  (b),  and  (c),  ')  specimen  from 

1  location  and  2  suppliers 

3  tests  from  billet  (d),  3  specimen  from  1  location  and  1  supplier 

(8)  6  tests  from  billet  (a),  3  specimen  from  1  location  and  2  suppliers 

6  tests  from  billet  (c),  3  specimen  from  1  location  and  2  suppliers 

6  tests  from  billet  (d) ,  6  specimen  from  1  location  and  1  supplier 

(9)  6  tests  from  billet  (a),  3  specimen  from  1  location  and  2  suppliers 

6  tests  from  billot  (b),  3  specimen  from  1  location  and  2  suppliers 

3  tests  from  billet  (d),  3  specimen  from  1  location  and  1  supplier 

(10)  All  tensile  modulus  values  from  various  locations,  billets,  and 

directions  averaged 

(11)  All  compressive  modulus  values  from  various  locations,  billets, 

and  directions  averaged 
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Table  X 


smmr  of  avtsiaoed  test  results  for 

TE8SIL&  SPECIMENS  EXPOSED  AT  TiHPERATURE  AND 
TSST2D  AT  ROOM  AND  SLSVATFD  TIMPgRATURE  FOR  ALL 
2618 -T6l  BILLETS  EVALUATED 
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Table  XI 

FRACTURE  TOUGHNESS,  Kic»  PROPERTIES  OF  2618  ALUMINUM  ALIXXY 
AT  ROOM  TEMPERATURE,  FROM  SURFACE  QUARTER- TRICKISSS 
AND  MID- THICKNESS  OF  4”  X  8"  BILLET,  LONGITUDINAL  AND 
LONG  TRANSVERSE  DIRECTIONS 
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(l)  Failed  during  pre-cracking. 
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STRESS  CdKROSI®  TgST  results  fcr  axial 

LCAEED  SPECIKSS  Sikefskd  TO  75%  «F  THSIR  YIELD  STRENGTH 


Sp®ci»en 

Supplier 

Billet 

Orientation 

Sours 

Exposure 

Remarks 

6ARCL309 

6ARCL3IO 

6ARGL311 

A 

3  x  6-1/2 
'  <*> 

L 

2016 

2016 

2016 

No  Failure 
No  Failure 
No  Failure 

mgiai 

122-13? 

if vtiyy.Kfll 

6ARCT313 

A 

u> 

LT 

2016 

No  Failure 

6ARCT314 

75-115 

Failed  (l) 

IMc^Ts  “ 

sixsra. 

HESS  g 

Failed  TIT 

6ARC3316 

A 

;vvf  SE11 

Failed  (l) 

6ARCS317 

IHESE  m 

Failed  (1) 

6KRCL309 

4x8 

201 6 

No  Failure 

6KRCL3IO 

K 

(d) 

L 

201 6 

No  Failure 

6KRCL311 

2016 

No  Failure 

8KSCT312 

4x8 

75-115 

Failed  (l) 

8KRCT313 

K 

(d) 

LT 

75-115 

Failed  (l) 

8XRCT314 

75-115 

Failed  (l) 

8ERCS315 

4x8 

75-115 

Failed  (1) 

8KRCS316 

K 

(d) 

ST 

75-115 

Failed  (l) 

8KRCS317 

75-115 

Failed  (l) 
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STRESS  COHROSIOS?  TEST  RESULTS  FOR 
BEND  SPECIMENS  STPJSSSTD  TO  75$  OF  THEIR 
YIELD  STRENGTH 


Specimen 

Supplier 

Billet 

Orientation 

Hours 

Exposure 

Remarks 

6ABCLI 

3  x  6-1/2 

2016 

No  Failure 

6ABCL2 

A 

(a) 

L 

2016 

No  Failure 

6ABCL3 

2016 

No  Failure 

SCBCLI  “ 

3  x  6-1/2 

25iI“ 

No  Failure 

6KBCL2 

K 

(a) 

L 

2016 

No  Failure 

6KBCL3 

2016 

No  Failure 

SabctT  ' 

3  x  6-1/2“ 

"2016  "" 

No  Failure 

6ABCT5 

A 

(a) 

LT 

2016 

No  Failure 

6abct6 

201 6 

No  Failure 

SkBC?4"~ 

3  x  6-1/2 

120 

Failed 

6KBCT5 

K 

(a) 

LT 

194-209 

Failed  (l) 

6kbct6 

146-161 

Failed  (l) 

Sabc$7 

3  xT-T/2~ 

290-305 

Failed  (l) 

6ABCS8 

A 

(a) 

ST 

456-473 

Failed  (l) 

6ABCS9 

2016 

No  Failure 

Skbcst 

3  x  6-l/2 

80-96 

Failed  (l) 

6KBCS8 

K 

(a) 

ST 

104-120 

Failed  (l) 

6KBCS9 

125 

Failed 

SKBCL301" 

4x8 

2016 

No  Failure 

8KBCL30? 

X 

(d) 

L 

2016 

No  Failure 

8KBCL30-, 

2016 

No  Failure 

5KBCT303 

4x6 

2oi?r 

No  Failure 

8KBCT304 

K 

(*' 

LT 

2016 

No  Failure 

8KBCT305 

2016 

No  Failure 

5kBCS306 

4x8 

75-115 

Failed  fll 

8KBCS307 

K 

(a) 

ST 

95 

Failed 

8KBCS308 

460 

Failed 

(l)  Specimen  failed  during  non-»?orking  hours  between  Inspection  periods. 
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SECTION  IV 
SUPPLEMENTAL  DATA 


Since  2618  aluminum  is  presently  not  a  widely  used  alloy,  the  data 
available  from  the  literature  an'*  the  suppliers  is  very  limited. 
All  data  obtained  from  the  suppliers  was  in  the  form  of  typical 
properties  and  not  individually  tabulated  results. 

One  group  of  tabulated  data  was  obtained  from  the  Los  Angeles 
Division  of  North  American  Aviation,  Inc.  These  data  were  ob¬ 
tained  from  billets  supplied  by  Canadian  Steel  Improvement,  Ltd., 
who  is  associated  with  High  Duty  Alloys,  Ltd.,  a  British  Company. 
The  alloy,  designated  RR58  by  the  British,  has  approximately  the 
same  chemical  composition  as  2618,  These  data  were  for  billet 
heat-treated  to  the  T6  condition  (80°F  quench  rather  than  boiling 
water  to  obtain  the  T61  condition).  The  data  are  reported  in 
Appendix  B,  Tables  LXXV  through  LXXIX.  The  properties  of  these 
billets  were  very  similar  to  those  obtained  from  the  present  suuc'j  ; 
however,  elongations  appeared  slightly  lower.  These  data  were  rot 
included  in  the  statistical  evaluation  for  the  "A"  and  "B"  design 
values . 


SECTION  V 


DISCUSSION 


Design  Property  Variation:  Comparison  of  the  design  mechanical  property 
”A"  value*  presently  found  in  MIL-HDBK-5  with  those  determined  during 
tne  present  program  shews  the  following:  (l)  the  "A”  values  for  ulti¬ 
mate  tensile  strength,  Ftu>  determined  during  the  present  program  are 
one  to  two  K&i  higher  than  those  presently  found  in  MIL-HDBK-5,  while 
the  WAW  values  for  tonsile  yield  strength,  Fty,  are  up  to  three  Ksi 
lower  than  those  presently  found  in  MIL-HDBK-5;  (2)  elongation  value? 
presently  found  in  MIL-HDBK-5  are  zero  to  one  percent  (units)  higher 
than  those  determined  during  this  program;  and  (3)  compression  modulus 
values  determined  during  this  program  are  slightly  lower  than  the  value 
presently  found  in  MLL-HDBK-5. 

The  WA”  design  values  found  in  MIL-HDBK-5  are  specification  minimum? 
and  the  data  on  which  they  are  based  (billet  sizes,  locations,  etc.) 
are  not  readily  available.  In  the  present  program  a  wide  variation 
in  billet  sizes  and  test  specimen  locations  from  each  billet  and 
supplier  were  evaluated,  and  all  of  these  data  were  assembled  together 
to  form  one  population  for  determination  of  the  "A"  and  "B”  values. 

This  wide  variation  probably  is  one  reason  for  some  of  the  "A**  value* 
determined  during  this  program  being  lower  than  those  presently  found 
in  MIL-HDBK-5. 

As  shown  in  Table  VHI  the  average  values  for  yield  strength  and 
elongation  for  all  billets  evaluated  exceeded  the  minimum  values 
presently  given  in  MIL-HDBK-5.  >U30,  in  studying  the  raw  data,  Tables 
XIV,  XV,  XVI  and  XVII,  it  is  seen  that  the  only  individual  yield 
strength  test  results  that  were  actually  lower  than  the  minimum  values 
presently  found  in  MIL-HDBK-5  were  a  very  few  data  points  for  billet 
(c),  Table  XVI,  which  was  forged  in  an  8”  x  11”  section  and  subsequently 
reduced  to  a  4**  x  8”  section  prior  to  heat  treat,  and  a  very  few  data 
points  for  billet  (d),  Table  XVII.  It  is  concluded,  therefore,  that 
all  of  the  billets  evaluated  in  this  program  met  the  present  specifi¬ 
cation  minimum 3  for  tensile  properties;  however,  the  statistical  data 
shows  that  perhaps  the  minimums  presently  given  in  KTL-HDBK-5  ar* 
slightly  high. 

It  is  interesting  to  note  the  maximum  spread  in  tensile  test  results 
from  billet  to  billet  and  from  mid-thickness  to  surface  of  each  billet. 
Considering  all  tensile  data  it  is  seen  tha';.  a  maximum  variation  of 
up  to  8  Ksi  in  ultimate  strength  and  up  to  10  Ksi  in  yield  strength 
occurred.  Comparison  of  average  properties  betwen  billets  shewed 
that  the  3”  x  6i"  billet  had  the  highest  properties  while  the  4B  x  8* 
and  8”  x  11”  (reduced  to  4”  x  8”  size  for  heat  treat)  had  average 
properties  quite  similar  and  approximately  tlsree  Ksi  lower  than  the 
3"  x  6§*  billet. 
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Therm!  Stability*  Exposure  at  250®?  for  periods  of  time  vp  to  1000 
Jvours"  cau^TT^vory  slight  increase  in  room  teir^xsrature  ultimata 
tensile  strength  find  up  to  a  Sf>  increase  in  yield  strength..  Expos¬ 
ure  at  3250?  for  up  to  100  hours  also  caused  slightly  increased 
tensile  and  yield  strengths  at  room  temperature;  however,  after  1000 
hours  exposure  at  325°^»  tensile  strength  dropped  approximately  5$ 
while  yield  strength  remained  approximately  equal  to  unexposed  yiei^ 
strength.  At  400°F,  exposure  for  up  to  10  hours  decreased  the  tensile 
strength  a  small  amount  but  increased  the  yield  strength  approximately 
ss  compared  to  the  unexposed  yield  strength.  Increasing  reductions 
coth  tensile  and  yield  strength  occurred  after  exposure  at  4C0°F 
fc-.  increasing  periods  of  time  up  to  1000  hours. 

Similar  increases  and  decreases  as  compared  to  room  temperature  un¬ 
exposed  properties  occurred  when  tests  were  conducted  at  the  exposure 
temperature  (see  Figures  21  through  24). 

Increases  in  room  temperature  strength  with  long  time  exposure  at 
250°F  and  shorter  exposure  times  at  325°F  and.  400°F  indicates  that 
the  alloy  is  continuing  to  age.  It  is  also  generally  noted  that  a 
decrease  in  elongation  accompanies  this  increase  in  strength.  This 
can  be  seen  in  Figure  30  where  the  1000  hour  exposure  curve  falls 
below  10  and  100  hour  curves  at  250°F  and  325°F*  It  would  appear, 
therefore,  that  the  additional  aging  causes  a  decrease  in  ductility. 

Metallographic  sections  were  removed  from  test  specimens  exposed  at 
325°F  and  400°F  for  periods  of  time  of  10,  100  and  1000  hours.  The 
specimens  exposed  at  325°F  are  shewn  in  Figure  48.  Little  difference 
in  structure  can  be  seen  after  10  and  100  hours  exposure;  however, 
after  1000  hours  exposure  a  great  deal  of  precipitate  is  visible 
throughout  the  matrix.  The  magnification  was  increased  to  1000X  to 
photograph  the  structure  because  no  structure  definition  could  be 
obtained  at  the  250X  magnification.  The  specimens  exposed  at  400°F 
are  shown  in  Figure  49.  Some  additional  precipitation  in  the  matrix 
is  noted  after  10  hours  exposure  as  compared  to  room  temperature 
exposure,  while  considerably  more  is  noted  after  100  hour  exposure. 

For  the  1000  hour  exposure  the  magnification  had  te  again  be  Increased 
to  1000X  to  obtain  structure  definition. 

Fatigue  Properties: 

Axial  loads  Unnotched  axial  fatigue  test  results  were  quite  scattered 
for  all  billets  evaluated.  There  appeared  to  be  no  definite  trend 
for  any  one  billet  to  be  significantly  better  than  another  when  com¬ 
pared  on  an  overall  basis.  Notched  material  did  not  exhibit  nearly 
33  much  scatter  as  unnotched,  perhaps  because  the  notch  effect  masked 
any  detrimental  effect  which  the  unnotched  material  experienced. 
Endurance  limit  of  the  unnotched  material  (based  on  10^  cycles)  was 
quite  high.  For  all  billets  the  endurance  limit  exceeded  ?Oi  of  ehe 
ultimate  strength  of  the  material  and  for  some  billets  it  was  nearly 
two-thirds  of  the  ultimate  strength. 
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Rotating  Beam?  Very  little  scatter  occurred  in  notched  and  unnotched 
rotating  beam  faiigus  properties  q*'  material  removed  from  the  surface, 
quarter-thickness  and  mid-thickness  of  4W  x  8”  billet  (b). 

Ujuio tc5*ed  properties  determined  at  2 50°F  fell  on  the  law  end  or 
wi chin  the  room  temperature  scatter  band,  twccapt  for  the  endurance 
limit  area  (lG’?  cycles)  where  the  250°F  applied  stress  required 
lowering  to  5  to  10  Ksi  to  obtain  the  same  lifetime  ?s  at  room  tem¬ 
perature.  Properties  determined  at  4C0°F  generally  foil  slightly 
below  the  250°?  properties;  however;,  the  endurance  limit  (lu?  cycles) 
appeared  to  be  approximately  tt3  same  as  at  250°F , 

Notched  properties  gt  250°F  generally  fell  completely  within  the 
room  temperature  scatter  band  except  in  the  endurance  limit  area.  At 
400oF  the  notched  test  data  fell  on  the  bettor,  edge  of  the  rod®  tem¬ 
perature  scatter  band  and  the  endurance  limit  appeared  to  bs  almost 
equal  to  the  room  temperature  endurance  limit. 

Notched  Properties:  It  is  significant  to  note  that  in  the  notched 
to  unnotcKed  strength  plots.  Figures  33  through  the  general 
trend  was  for  increased  ductility  when  going  from  surface  to  mid- 
thickness  material.  Also,  the  ductility  of  the  smaller  3  x  inch 
billet  was  the  lowest,  followed  by  the  4xS  inch  billet,  with  the 
8  x  11  inch  billet  generally  having  the  best  ductility. 

Fracture  Toughness:  Distinct  pop- in  occurred  for  all  fracture  toughness 
tests  conducted  Typical  load-deformation  curves  obtained  for  longi¬ 
tudinal  and  long  transverse  test  specimens  removed  fretn  surface  material 
are  shown  in  Figure  50.  No  deviation  from  linearity  in  the  load- 
deformation  curves  occurred  prior  to  pop-in;  however,  the  validity  of 
the  test  results  might  now  be  considered  questionable  if  the  latest 
recommendations  of  certain  msmbeisof  ASTH  Committee  F-.24  are  strictly 
complied  with.  These  recommendations,  which  were  discussed  at  the 
69th  Annual  A STM  Meeting,  June  1966.  suggest  that  both  the  crack  2 

length  and  thickness  of  the  test  specimen  exceed  the  ratio  of  (Kjc^yS) 
by  a  factor  of  2  to  3  if  valid  toughness  values  are  to  be  obtained. 

As  shown  in  Table  XI  soma  of  the  ratios  of  (K xc/^ys)2  for  the  data 
generated  in  this  program  exceeded  the  specimen  thickness,  while  some 
were  less. 

Little  difference  was  noted  ir.  longitudinal  toughness  of  specimens 
removed  from  mid-thickness,  quarter-thickness  and  surface  material. 
However,  it  is  significant  to  note  that  the  mid-thickness  long 
transverse  material  had  considerably  higher  toughness  than  the 
quarter- thickness  and  surface  material. 

The  literature  contains  very  little  fracture  toughness  data  on  forged 
material  with  which  the  present  data  can  bs  compared.  One  evaluation. 
Reference  4,  in  which  7001-T75,  70?5-T 6  and  ?0?9-T6  hand  forged 
billet  was  evaluated,  can  be  used  for  comparison;  however,  it  should 
be  noted  that  these  data  are  for  x  4  inch  billet  compared  to  the 


4x8  inch  billet  used  to  evaluate  tha  2618,  Comparison  of  these 
data  show  that  2618  has  toughness  similar  to  7075-16  in  longitudinal 
direction.  In  the  long  transverse  •  Jrvsction  the  2618  had  similar 
toughness  in  the  mid-thickness  area;  however,  in  the  surface  and 
quarter-thickness  areas  of  the  2618  the  toughness  was  lower  than  that 
reported  for  7075-16. 

Stress  Corrosion  Properties t  Stress  corrosion  tests  indicated  that 
luiH*Ts  susceptible'  w5  stress  corrosion  cracking  in  the  long  and  short 
transverse  directions  when  stressed  to  75$  of  its  yield  strength.  No 
failures  occurred  in  the  longitudinal  direction  after  12  weeks  of 
alternate  immersion  exposure. 

Failure  of  specimens  removed  in  the  long  transverse  direction  occurred 
5y.  as  short  a  time  as  four  days,  while  some  specimens  did  not  fail 
after  12  weeks  exposure,  “typical  microstructure  of  a  specimen  which 
shewed  no  apparent  failure  after  12  weeks  and  a  specimen  which  failed 
after  five  days  is  presented  in  Figure  51,  The  cracks  which  are 
evident  on  the  specimen  exposed  for  12  weeks  could  not  be  seen  on  a 
macro  scale  because  of  the  thick  layer  of  accumulated  salt  on  the  test 
surface . 

Cracks  typical  of  those  found  in  specimens  tested  in  the  short 
transverse  direction  are  shown  in  Figure  52,  while  a  section  typical 
of  the  surface  of  a  specimen  removed  in  the  longitudinal  direction 
is  shawn  in  Figure  53.  Considerable  pitting  can  be  seen  in  the  longi¬ 
tudinal  direction;  however,  no  cracking  occurred. 


SEC'™  VI 


CONCLUSIONS  AND  RECOMMENDATIONS 


The  hand  forged  26l8-Tfi.bi3J.ets  evaluated  during  this  program  were 
found  to  retain  elevated  temperature*  mechanical  properties  very- 
well.  For  example,  at  250*F  design  properties  were  reduced  approx¬ 
imately  5  percent,  while  at  325 °F  and  4D0*F  reductions  of  approxi¬ 
mately  10  and  20  percent  respectively  were  noted.  Due  to  its  good 
elevated  temperature  strength,  it  appears  feasible  to  use  this  al¬ 
loy  at  temperatures  above  400#F  for  short  periods  of  time.  There¬ 
fore,  it  is  recommended  that  additional  studies  be  conducted  to 
determine  design  values  at  temperatures  above  400#F. 

An  increase  in  room  temperature  tensile  properties  of  up  to  6  per¬ 
cent  was  found  to  occur  after  the  following  thermal  exposures: 

1000  hours  at  250®F,  up  to  100  hours  at  325°F,  and  up  to  10  hours 
at  400° F.  It  was  generally  noted  also  that  decreases  in  elongation 
accompany  this  increasing  strength,  indicating  that  the  ductility 
is  decreasing  with  the  additional  aging.  Consequently,  it  is 
recommended  that  additional  studier-  :>e  conducted  to  determine  the 
amount  of  this  ductility  reduction. 

Applied  stresses  exceeding  the  yield  strength  were  required  foi 
appreciable  creep  deformation  to  occur  at  250®F,  while  stresses  of 
approximately  75  and  50  percent  of  the  yield  strength  at  tempera¬ 
ture  were  required  for  ljf  creep  tc  occur  in  1000  hours  at  325°F 
and  400 eF. 

Fatigue  endurance  limit  (based  on  10'  cycles)  of  axial  load  tension- 
tension  specimens  exceeded  50  percent  of  the  ultimate  tensile 
strength  for  all  billets  evaluated, 

Rotating  beam  fatigue  properties  at  250°F  fell  within  or  at  the 
lower  end  of  the  room  tempera ture  scatter  band.  At  4O0°F  the 
fatigue  properties  fell  slightly  below  the  250°F  properties,  how¬ 
ever,  the  endurance  limit  (10?)  appeared  to  be  approximately  the 
same  as  at  250°F. 

Plane  strain  fracture  toughness  at  all  areas  in  the  billet  in  the 
longitudinal  direction'* and  at  the  mid-thickness  area  in  the  long 
transverse  direction  was  similar  to  7075-T6;  however,  the  quarter- 
thickness  and  surface  areas  of  the  billet  in  the  long  transverse 
direction  generally  had  lower  fracture  toughness  than  most  data 
reported  for  7075-T6,  Recent  recommendations  by  members  of  ASIM 
Committee  E-24  at  the  69th  Annual  ASTM  Meeting  suggest  that  the 
thickness  cf  the  fracture  toughness  specimen  and  the  crack  length 
exceed  the  ratio  of  (Kic/34s)2  by  factor  of  2  to  3.  This  was  not 
the  case  for  the  tests  conducted  during  this  program.  Pop-in  occurred 
for  all  tests  and  no  deviation  from  linearity  in  the  load-deformation 
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curve  occurred  indicating  that  valid  results  were  obtained}  however, 
it  is  recommended  that  additional  fracture  toughness  studies  be 
conducted  using  larger  specimens  to  determine  if  the  present  results 
are  valid.  It  is  also  recommended  that  additional  studies  be  conducted 
on  other  2618  billets  to  determine  what  variability  might  be  encountered 
from  billot  to  billet. 

It  was  determined  that  2618-T61  is  susceptible  to  stress  corrosion 
cracking  in  the  two  transverse  directions.  Longitudinal  test 
specimens  stressed  to  75 $  of  their  yield  strength  did  not  fail  after 
12  weeks  of  alternate  immersion  testing  in  3 2$  NaCl.  However, 
approximately  half  of  the  long  transverse  specimens  stressed  to  75$ 
of  their  yield  strength  failed  over  the  time  period  of  4  to  8  days 
while  the  remaining  specimens  did  not  fail.  All  of  the  short  trans¬ 
verse  specimens  stressed  to  75$  yield  failed  over  the  time  period 
of  4  to  20  days. 

It  is  recommended  that  additional  stress  corrosion  studies  be  con¬ 
ducted  at  various  sustained  stress  levels  to  determine  the  threshold 
stress  required  for  no  failures  to  occur  in  the  transverse  directions. 
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Temperature  °F 
FIGURE  21 

Effect  of  Temperature  on  the  Ultimate  Tensile  Strength 
(Ftu)  of  2618  -T6l  Aluminum  Forgings 


Temperature  °F 
FIGURE  22 


Effect  of  Exposure  at  Elevated  Temperatures  on  the  Room 
Temperature  Ultimate  Tensile  Strength  (Ftu)  of  26l8  ~T6l 
Aluminum  Forgings 


Percent  F+„  at  Room  Tempers ture  Percent  Fty  at  Room  Temperature 


Temperature  °F 
FIGURE  23 

Effect  of  Temperature  on  the  Tensile  Yield  Strength  (F^y) 
of  2618  -T6l  Aluminum  Forgings 


FIGURE  2k 

Effect  of  Exposure  at  Temperatures  on  the  Room 

Temperature  Tiold  Strength  (F^,)  of  ZO.8  -?Sl  Aluminum  Forgings 


Percent  (Fbu)  at  Room  Temperature  Percent  (Fey)  at  Room  Temperature 


Figure  25 

Effect  of  Temperature  on  the  Ccmpreseive  Yield 
Strength  (Fey)  <rf  26l3-T6l  Aluminum  Forgings 


Figure  26 

Effect  of  Temperature  on  the  Ultimate  Shear 
Strength  (F8u)  o f  2618-T61  Aluminum  Forgings 
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Percent  E  at  Room  Temperature  Percent  Ec  at  Room  Temperature 


Notched  Strength  at  250°F  of  2613  Aluniman 
Forgings  From  Various  Billet  locations 
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FIGURE  35 

Notched  Strength  at  325°?  of  2618  Aluminum 
Forgings  Versus  Billet  Location 


Thick. 


Thick, 


FIGURE  36 

Notched  Strength  st  *JOO°F  of  2618  Aluminum 
Forgings  Versus  Billet  Location 
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Strain  (in/in) 

FIGURE  3T 

Typical  Canpressive  Stress -Strain  Curves  at  Room 
and  Elevated  Temperatures  for  2618  Aluminum  Forgings 


Typical  Tensile  Stress -Strain  Curves  at  Room 
and  Elevated  Temperatures  for  26l8  Aluminum  Forgings 
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FICHJRE3SL  Axial  Load  Fatigue  of  2618  Aluminum  Alloy 

\Unr.otched,  Longitudinal  Direction. 
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Figure  k6  Concluded 
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Creep  Strain  and  Creep  Supture  Properties 
of  26iS-T6i  Alvssinua  Forgings  at  400  f 
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(a)  No  Exposure 
250X,  Keller’s  Etch 


lf  •  *  *  .  ‘  9l 


#*  „  .  1  •  4/  •*" *  */  %,  tip. 


Alcoa 


Kaiser 


(b)  10  Eour  Exposure 
25CK,  Keller’s  Etch 


Figure  48 

Ktcrostructuro  of  26l&-®Sl,  4"  x  8”  Billet  (b),  Surface  (feterlal 
Unexposed  and  Exposed  at  325°F  for  10,  loic  i,d^  HoS-f 
Long  Transverse,  Orientation 


6? 


Alcoa 


Kaiser 


(b)  10  Hour  Exposure 
250X,  Keller's  Etch 

Figure  ky 

Microstructure  of  2618-T61,  4"  x  8*  Billet  (b),  Surface  Material 
Unexposed  and  Exposed  at  ^00°F  for  10,100  and  1000  Hours 
Long  Transverse  Orientation 


(a)  Kaiser,  3"  x  6  1^2  %  Billet  (a).  Bailed  in  120  Hoars 
100X,  Keller’s  Etch 


Cb)  Alcoa,  3"  x  6  l/2",  Billet  (a),  No  Apparent  Failure,  20l6  Hours 

100X,  Keller’s  Etch 


Figure  51 

Typical  Surfaces  of  Stress  Corrosion  3end 
Test  Specimens  After  Exposure,-  Long  Transverse  Direction 
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Typical  Surface  of  8t  reset  Corrosion  Bead 
'.feet  Spec ijmemi  After  J!bcptj»ure>  Longitudinal  Direction 


Appendix  A 


Tabulated  Data  Developed 
Buying  the  Prograa  and 
Prior  to  Initiation  of 
the  Progra* 


Wble  ITT 


TENSILE  JflOPHtTI8S  OF  26l3  ALUMINUM  ALLOY  AT 
HOOK  T3KFERATURE  FROM  SURFACE  AND  MIL -THICKNESS 
OF  3"  X  6-1/2"  BILLET,  LONGITUDINAL 
AND  LONG  TRANSVERSE  DIRECTION 


Billet  (a) 


Specimen 

Supplier 

Billet 

Location 

Ultlaate 
Strength 
(Kai)  _ 

Yield 

Strength 

(Ksi) 

Elongation 

Percent 

Modulus 
X  106 
(Psi) 

6ASTL1 

Surface 

65.2 

54.9 

7.1 

1C. 2 

6ASTL2 

A 

L 

64.9 

54.0 

7-1 

9-9 

6ASTL3 

65.2 

54.4 

7.1 . . 

9-9 

Average 

65-1 

T.l . 

10.0 

STstli 

Surface 

63.7 

50.4 

9-3 

976 

6KSTL2 

K 

L 

63.7 

50.4 

10.0 

9.8 

OKSTL3 

63.7 

.  51.3  . 

9-3 

10.6 

Average 

63.7 . 

50.7 

9-5 

10.1 

6AMTL1 

Hid- 

64.8 

54.8 

9.3 

9.9 

6AMTL2 

A 

Thick 

65.3 

55.0 

7-1 

9«8 

6AMTL3 

L 

64.0 

54.1 

7 -9 

9.6 

Average 

54-7 

^4.6 

8.1 

6JOCI.1 

Mid- 

63.6 

49.9 

10.0 

li. l 

6KMTI2 

X 

Thick 

64.3 

50.6 

10. 0 

10.0 

6KMTL3 

L 

64.4 

52.9 

10.0 

11.2 

Average 

64.1 

51.1 

10.0 

16.8” 

6ASTT13 

Surface 

*  63.6 

54.3 

4.3 

9.7 

6ASTT14 

A 

LT 

63.9 

54.4 

4.3 

10.0 

6ASm5 

63.8 

54.2 

4.-3 

-94_. 

Average 

0.8  . 

54.3 

.  4.3  . 

9.8 

'6KSTT13 

Surface 

61.7 

49.2 

5.7 

9-5 

6K5TT14 

K 

LT 

61.5 

49.9 

4.3 

10.8 

6KSTT15 

61.6 

.  48.9  . 

.....  5-0  ... 

10.7 

Average 

61.6 

S-3 

..  .  5.0.  . 

io-l_ 

6AJWT13 

Mid- 

”  62.1 

53.3 

7-1 

9  1 

6AMTT14 

A 

Thick 

62.5 

52.0 

7.9 

9*9 

6AHTT15 

LT 

60.7. 

52.2 

6.4 

9.9 

Average 

61.6 

52 ‘5 

7-1 

9.8 

6KMTT13 

Mid- 

61.3 

48.9 

7-1 

10.7 

K 

Thick 

6l.l 

48.9 

7-1 

11.2 

6KMTT15 

Iff 

60.0 

48.2 

5.J 

10.5 

Average 

60.8 

_ !£4Z: 

6.0 

'10.-8 
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Table  XV 


TENSILE  PROPERTIES  OF  2&l8  ALUMINUM  ALLOY  AT 
ROOM  TEMPERATURE  FRCM  SURFACE,  QUARTER-!MICKHESS 
AND  MID -THICKNESS  OF  V  x  8"  BILLET,  LONGITUDINAL, 
LONG  TRANSVERSE  AND  SHORT  TRANSVERSE  DIRECTION 
Billet  (b) 


Ultimate 

Yield 

Modulus 

Billet 

Strength 

Strength 

Elongation 

xlO6 

Specimen  Supplier 

Location  I.KSI) 

r  (KjSlJ^  i 

-  -  <*> 

(R3I^  ^ 

8ASTL1 

Surface 

61.2 

48.7 

10.0 

10.0 

8ASTL2 

A 

L 

60.8 

48.7 

10.0 

10.6 

8ASTL3 

60.6 

48.7 

12.1 

n.i 

Average 

§0.9 

48.7  ' 

10.7 

10.6 

Surface 

62.8 

50  .4 

12.9 

■  10.6 

3KSTL26 

K 

L 

63.O 

51.4 

10.7 

10.6 

8KSTL27 

62.0 

|*7.9  . 

11.4 

10.6 

Average 

82.6 

11.7 

10.6' 

“"OaqtlT 

Quarter 

60.1 

48.7 

12.1 

10.0 

8AQTL2, 

A 

Thick 

59-4 

48.8 

11.4 

8.9 

8AQTL3 

L 

. 5.9.3 . 

48.3 

11.4 

.  8.9 ... . 

Average 

59.6 

48.8 

”ll  .6  ' 

9-3_.. 

8KQTL25 

Quarter 

I  62.2 

^9*3  " 

ii.4  *“ 

8.9 

8KQTL26 

K 

Thick 

61.5 

48.6 

9.3 

10.0 

8KQTL27 

I. 

62.  4 

49.4  . 

10.7 

9-8  . 

Average 

"62.O  " 

49.1 

10.5 

9Z 

8AMTL1 

Mid- 

82.7 

50.9 

10.0 

10.2 

8AMTL2 

A 

Thick 

62.4 

49.9 

10.0 

10.8 

8AMB0 

L 

61.3 

5°.?  . 

10.0 

10.6 

Average 

62.1 

50.6 

10.0 

10.5 

8KMTL37  " 

Mid- 

83.5 

52.0 

10.0 

li.i 

8KMTL38 

K 

Thick 

63.2 

52.0 

10.0 

10.9 

8KMTL39 

L 

63.6 

52.0 

10.0 

10.5 

Average 

52.0 

10.0 

10.8 

8ASTEL3 

Surface 

59-6 

47.3 

7.9 

10.6 

8ASTT14 

A 

LT 

59 ‘8 

48.4 

7.2 

10.0 

8ASTEL5 

.  59.7  _ 

48.1 

7.2 

10.0 

Average 

59-8 

-  i/) 

10.2 

TkSTT37 

Surface 

61.8 

49.2 

0.6 

“To.  6 

8KSTT38 

K 

LT 

62.0 

50.1 

8.6 

10.6 

8KSTT39 

61.4 

.  ^9*7  .. 

8.6 

10.2 

Average 

6i~.i 

zszti 

~  8.6 

10.4 
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Table 

TENSILE  PROPERTIES  OF  26l8  ALUMINUM  ALLOY  AT 
ROOM  T'EMPZSRATUHE  FROM  SURFACE,  BARTER -TiEECKNESS  AND  MID-THICKNESS 
OF  8"  x  11"  BILLET,  LONGITUDINAL,  LONG  TRANSVERSE  AND 
SHORT  TRANSVERSE  DIRECTIONS 
Billet  (c) 


Specimen 

Supplier 

Billet 

Location 

Ultimate 

Strength 

(KSI) 

Yield 

Strength 

(KSI) 

Elongation 

...(?») 

Modulus 

xlO6 

(PSI) 

11ASTL49 

Surface 

61.4 

49-7 

10.5 

10.8 

11ASTL50 

A 

L 

62.4 

49.7 

10.5 

10.7 

1USTL51 

61.9 

43.0 

12.0 

10.8 

Average 

61.9  . 

T9.I 

11.0 

'  10.8 

iikstl59 

Surface 

63 .2 

52.0 

7.0 

10.4 

11KSTLTO 

K 

L 

64.0 

52.0 

11.0 

10.6 

11KSTL71 

63.6 

__  50.2 

10.0 

10.6 

Average 

63.0 

51  y 

9-3 

10.5 

ilAQTLl 

Quarter- 

62.2 

48.9  " 

12.5 

10.9 

11AQTL2 

A 

Thick 

62.2 

48.0 

12.5 

11 .1 

11AQTL3 

L 

6i.O 

47.8 

10.0 

10.9 

Average 

61.8 

48.2 

11.6 

11.0 

llKQTLSo 

Quarter- 

W.2 

50.0 

12.0 

10.6 

11KQTL29 

K 

Thick 

62.3 

49.9 

12.0 

10.9 

11KQTL30 

L 

63.O 

50.4 

12.0 

10.8 

Average 

62.5 

50.1 

12.0 

10T8 

Mid- 

WMif/iwiiM&i, 

Ii6  .  ° 

13-0 

10.5 

I1AMTL2 

A 

Thick 

60 .6 

4.5.9 

12.0 

10.9 

RwM 

1 

60.8 

46.0 

13.0 

10.7 

Average 

So ~ 

46.0 

’  12.6 

10.7 

11KMTL2S 

Mid- 

"  62.9 

50.0 

12.0 

10.7 

11KMTL29 

K 

Tnick 

62.9 

50.2 

12.0 

10.6 

11KMIL30 

L 

62.9 

50.3 

.  13-0 

10.6 

Average 

62.9 

50.2 

12.3 

10.6 

11AQTT10 

Quarter- 

56.1 

43.1 

7-5 

10.3 

11AQTT11 

A 

Thick 

57.1 

46.2 

5.0 

10,9 

llAQ'JTxC 

LT 

56.8 

45.8 

4.0 

10.8 

1UQTT13 

57.8  . 

46.0 

7-0 

11.1 

11AQTT14 

58.1 

46.0 

7.0 

10.3 

Average 

57.2 

45.4 

6.1 

10.8 
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11KQ3T37 

11KQTT38 

11KQ3T39 

HKQTTliO 

11KQ3TU1 

K 

Quarter - 
Thick 

LT 

60.0 

61.8 

61.7 

6l.O 

6l.O 

Average 

6l.l 

11AMTT10 

59.1 

11AM1T11 

Mid- 

50.7 

11AMTT12 

A 

Thick 

58.6 

1LAMTT13 

LT 

59-0 

llAMITlU 

59-0 

Average 

11KMTT37 

60.0 

11KMTT38 

Mid- 

60.2 

11KMTT39 

K 

Thick 

60.0 

IIKMTTLO 

LT 

59-6 

llKMTTia 

60.7 

Average 

~5c.l 

11ASTS59 

59-3 

11ASTS60 

Surface 

58.0 

1LASTS61 

A 

ST 

57-0 

11ASTS62 

58.0 

11ASTS63 

58.0' 

Average 

58.1 

11KGTG79 

59-9 

11KSTS80 

Surface 

62.0 

11KST581 

K 

ST 

60.9 

11KSTS82 

61.0 

11KSTG83 

58.3 

Average 

60. b 

11AQTG19 

57-^ 

1 1AQTS20 

Quarter- 

58.2 

11AQTS21 

A 

Thick 

58.7 

11AQTS22 

ST 

57.9 

13AQTS23 

59-2 

Average 

53.3  ' 

11KQTS46 

^5-3 

11KQTGU7 

Quaker- 

63.O 

11KQTS48 

K 

Thick 

62.8 

11KQTS49 

ST 

62.0 

11KQTS5C 

62.8 

Average  63.5 
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Table  mi 


8KSTL363 

8KSTL364 
8KSTL365 
Average 
8KSTT366  ‘ 

8KSTT367 

8KS1T368 

Average 


Average 

6KMTL336 

8KKTL337 

8KHTL338 

Average 

8KMTT339 

8KMTT340 

8KMTT341 

Average 

8KMS351 

8KMTS352 

aan§321_ 

Average 
8KSOT369  " 
8ESTT370 
6KSTT371 
Average 

8KQTT385 

8KQTT386 

Average 


TENSILE  PROPERTIES  OF  26l8  ALUMINUM  ALLOY  AT 
ROOM  TMPERATORE  250*F,  32? *F  AND  400*F, 

FROM  SURFACE,  QUARTER -THICKNESS  AND  ME) -THICKNESS 
OF  4"  X  8"  KAISER  BIILET,  LONGITUDINAL, 

LONG  TRANSVERSE  AND  SHORT  TRANSVERSE  DIRECTION 


Billet 

Location 

Surface 

L 


Surface 

LT 


®CQTL37o 

Quarter 

8KQTL379 

Thick 

8KQTL38O 

L 

Average 

0KQTL3BI 

Quarter 

8KQTT382 

Thick 

8KQTT383 

LT 

Mld- 

Thick 

L 

Mid- 

Thick 

LT 

TEcP 

Thick 

ST 

Surface 

LT 


Quarter 

Thick 

LT 


Test 

Temp .  ( °F ' 


Let  (dj _ 

Ultimate 

Strength 

(Ksil 


Yield 

Strengt 

(Kb!) 


Elongation 

Percent 


Modulus 
X  1CP 

_IML 

10.9 

11.5 
10.9 

10.5 

9.7 

10.1 

10.1 

12.2 
11.2 
11.2 

11.5 

10.7 

10.6 
10.0 

10.4 

11.5 
10.2 
10.7 

~To78~~ 

~10.6 

30. 6 
10-3 

10.5 

sTt 

9.6 

9.6 


SI 


Sable  XVII  -  Continued 


Specimen 

Billet 

Location 

Test 

Temp.CF) 

Ultimate 

Strength 

(Ksi) 

Yield 

Strength 

(Ksi) 

Elongate  on 
Percent 

Modulus 
X  10° 
(Psi) 

8XMTT342 

Mid- 

54.7 

49.0 

12.1 

9-6 

8KKTT343 

Thick 

250 

56.4 

47.2 

(2) 

9-7 

eaotmkk 

LT 

.  57,0 

■  45.7 

11,4 

9.1 

Average 

56-9 

TO 

11.8 

9.5 

§KKTS354 

Mid- 

55-4 

45.9 

(2) 

8.2 

&CMTS355 

Thick 

250 

55-8 

45.5 

5.0 

8.4 

3T 

55. Q 

46.6 

5.0 

10.2 

Average 

.55,4 

.  46.0 

5.0 

8.9 

8KSTT372 

Surface 

53-6 

43.9 

15.7 

9-3 

8XSTT373 

LT 

325 

53-8 

44.2 

15.0 

9.6 

t^WKWaR 

.54,0 

. 44.4 

13  .6 

10.0 

Average. 

.  . . 53.8 

14.8 

9.6 

&CQTT387 

Quarter 

53.0 

43.7 

17.1 

9.0 

8KQTT388 

Thick 

325 

53-2 

43.4 

16.4 

9-5 

LT 

53.2 

43.6 

15.7 

9.0 

Average 

53.1 

43.6 

16,4 

9.2 

8KMTT345 

Mid- 

52.8 

44.3 

15.7 

10.0 

8KWIT346 

Thick 

325 

53.4 

45.2 

16.4 

10.0 

LT  .  .... 

53,5 

JU.i 

15.7 

9.6 

Average 

53.2 

.i'44.5 

15,9 

9.9 

8KMTS357 

Mid- 

52,6 

s' 44. 4 

8.6 

10.3 

8KMTS358 

i.'hiek 

325 

53-1 

^43.9 

10.0 

9.0 

..  .  ST  . 

53.8 

.44.9 

8,6 

9.2 

Average 

53.2 

-  44  r  4 

9.1 

9.5 

8KSOT375 

Surface 

47.2 

di 

12.8 

0) 

8KSTT376 

LT 

400 

47.9 

39.9 

12.1 

10.0 

isa&wfcnmi 

46,5 

42,2 

10. 7 

9.6 

Average 

47.2 

._  4l,6 

11.8 

9.8 

8KQTT390 

Quarter 

48.2 

40.2 

16.4 

10.0 

8KQTT391 

Thick 

400 

47.9 

40.5 

16.4 

9.4 

8KQ7T392 

LT 

47.8 

40.8 

15.7 

9.2 

Average 

j*7-9  _ 

16.2 

Mid- 

48.2 

4l.6 

— (25 

8.8 

8KMTT349 

Thick 

400 

48.5 

41,9 

16,4 

9-5 

8KMTT350 

LT 

48.3 

__ 

42.6 

17.8 

10.4 

Average 

4276 

17.1 

~9X~ 

8KHTS3S0 

Mid- 

4^.9 

4o7J 

(2} 

10.0 

8XMTS361 

Thick 

400 

47.2 

41.4 

10.7 

10.3 

8KMTS362 

ST 

■-  47-4 

4o.4 

9.3 

9.6 

Average 

47.2 

“TcTt 

10.0 

9.9 

(1)  Extensometer  malfunction. 

(2)  Failed  near  gage  mark. 
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mi?  roi 

msnas  'mmmjgz  m  s6ia  j&bgsrm  allox  at*  250V 

FBOM  SUSFACS  MS  HHMSinaBBBS  OF  3"  X  6-1/2“  BOLKP, 
LGHGITuB^AL  A®  LOHO  mSS¥K5SS  DIHSCTIOS'S 


SashA 

Sastl5 

Sastl6 

Average 

Skstia 

Qcsn.5 

OKGTL6 

Average 

Siil 

6&.MTL5 

Smi6 

Average 

SornA 

6KJ-TL5 

6KMTL6 

Average 

SaSTT1(5 

6astel7 

6ftsm8 

Average 
SiSTTlo  “ 
&C3TT1? 
6KSTT18 
Average 

SamttiS  ' 
6AMTT17 
6AMTT16 
Average 

fel6  " 

6XMTT17 

&34TT18 


Billet 


Surges 


Surface 


Hid- 

Tfaiek 

L 

«W  •<»— ■  1  »■««  ■*■■■' 

Mia- 

Thick 

L 

3urface 

LT 


Surface 

LT 


Mid- 

Thick 

LT 

l£d7~ 

Thick 

LT 


Ultimate  Yield 
Strength  Sfcreast 

_ Lmi _ Jx* 


58.0  50,9 

*■&»««  «><wm  i 

59.6  *f9<9 

59*6  ^9.? 

59.3  49<S 

$9  ^5  49.1T 

60.7  ~|^.3 

61.6  53*9 

60.8  53.6 

6I.0  ~  5T.1T 

bO.l  ~  40.Q 

59-1  47.5 

60.7  _ 48.4 

~&)7o  48.3 

"£176  "53.2 

59.7  50.8 

60.4  52.6 


57.1  5i.i 

57*3  51*6 

J>§,3 . ^4. 

I22ZZZiZ 

57-7  50-1 

58.O  48.3 

57.1  50.2 


Elongation 

Percent 

10.7 

9-3 

10.7 

10.2  _ 

12.9 

12.9 

12.9 

12.9 

“nit 
9-3 
;  12.1 

10.9 

15.7 
13.5 

14.2 

~o~ 


Modulus 
%  1 0b 
(Pai) 

jniwtww MJfcWi.. 

9,0 

9.0 

— 1£- 
9.3  . 
10.0 


Wbla  XH 


Tmsus  momtr ns  of  2618  aluminum  alloy  at  250*? 

FROM  SURFACE,  QflARTIS -ZZXCMESft ,  AND  MIL-THICKNESS 
OF  4"  X  8"  BILLET,  ^ONaiTiJDIRAL,  LONG  TMUSmSS 
AND  SHORT  TRANSx'JgRSE  DIHSCTION 


Billet  (b) 


Ultiss&te 

Yield 

Modulus 

Billet 

Strength 

slv-ngailon 

X  106 

Supplier 

Location 

(K8.il 

Percent 

(ml 

8ASTL4 

Surface 

57-6 

47,5 

12.1 

10.5 

CA3TL5 

A 

L 

57-1 

470 

13-6 

11.2 

8astx,6 

5.7=5 

46.0 

12.1 

12.5 

Average 

_  51^L_ 

4tTo~" 

11.1 

to 

Surface 

H  «V|3Mhh| 

HjflWi 

_ 

11.6 

8KSTL29 

K 

L 

*;  1 

11.5 

8K3TL30 

9189 

111 

11.5 

Average 

59.1 

49.0 

10 

tmi  c 

_ 

§AQTLA 

Quarter 

57.0 

13.6 

10.4 

8AQTL5 

A 

Thick 

57.3 

48.2 

11.4 

10,2 

L 

.  51.6 . 

49.2 

11.4 

10.4 

Average 

. . 57,3 . 

4&.i 

12a 

10.7 

&CQTI28 

Quarter 

58.-2 

47,0 

l4.3 

10,9 

8KQTL29 

K 

Thick 

59.4 

48.3 

14.3 

10.4 

8KQTL30 

L 

58.9 

48.8 

12.9 

10.6 

Average- 

58.0 

.  ..  13.8 . 

10.6 

Egl 

Mid- 

59.7 

49.6 

10.7 

~UTT“ 

8MHL5 

A 

Thick 

58.7 

48.9 

10.7 

11,1 

8AMTL6 

L 

58.7  .. 

...  48.0 _ 

10,7  _ 

11.1 

Average 

59-0 

49.1 

10.7 

11.3 

S3*r^0 

Mid- 

60.1 

54.9 

12.1 

10.9 

8KMTL41 

K 

Thick 

59.9 

51.0 

11.4 

10,6 

8KR3IA2 

L 

60.8 

51.0 

11.4 

.10,9 

Average 

80.2 

m 

11.6 

10.8 

SaSTT'Ic  " 

Surface 

57.0 

47,2 

10.6 

8ASTT1T 

A 

LT 

57.0 

46. 2 

10.0 

11.3 

OASTTlb 

5Y.1-  . 

46.4 

6.4 

11.6 

Average 

5X-0  . 

45X 

7.6 

11.2 

SCSKCAO" 

Surface 

HHBSWHHHI 

10.5 

8kstt4i 

K 

LT 

p8.6 

47.0 

10.0 

11.2 

58,6 

44.7 

10.7 

11.1 

Average 

IMZZZ 

“~4?74 

10.7 

10.9 

84 


T&ble  XU  -  Continued 


Specimen 

Supplier 

Billet 

Location 

Ultimate 

Strength 

(Ksi) 

Yield 

Strength 

(Ksi) 

Elongation 

Percent 

Modulus 

x  106 
(Psi ) 

8AQTT16 

Quarter 

56.0 

48.2 

9-3 

(1) 

8AQTT17 

A 

Thick 

56.2 

45-7 

9^3 

9-1 

8AQTT18 

LT 

..  5f2  .. 

46.2 

9.3 

10.4 

Average 

50 

46.7 

.  9.3 

"9TB 

SKQTT39 

mKmmm 

mom  ■ 

12.1 

10.9 

8KQTT40 

K 

10,0 

10.6 

8KQTT41 

HiUti 

iSsl-i 

9°3 

10.6 

Average 

57.3 

47.0 

10.7 

10.7 

msEm 

Mid- 

56.0 

46.7 

8.6 

11.3 

8AMTT17 

A 

Thick 

56.0 

46.3 

7.9 

n.3 

8AMTT18 

LT 

56.1 

46.5 

11.4 

11.3 

Average 

56.0 

~T^5 

9.3 

n.3 

Mid- 

msmmm 

49.0 

10.0 

11-5 

8KMTT53 

X 

Thick 

KZ 

48.6 

7.9 

11.1 

8KMTT5U 

LT 

57?7 

49-9  . 

9-3 

11.5 

Average 

57.3 

U9.I 

.  9..1 

11.4 

mzmm 

Mid- 

5^.5 

47-5 

10.0 

11.1 

8AKTS29 

A 

Thick 

55.6 

47.9 

5.0 

9.8 

8AMTS30 

ST 

57.3 

49.7 

5.7 

11.2 

Average 

50.4 

48.3 

6.8 

10.7 

Mid- 

57.6 

7.1 

10.6 

toa?s65 

K 

Thick 

54.1 

46.9 

3.6 

11.1 

aws66 

ST 

5  6.6 

47.6 

8.6 

jl0.4 

Average 

56.1 

48.0 

6. 4 

10.7 

(l)  Sxtensometer  malfunction. 
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XX 


TEtSIIS  PROPERTIES  OF  2618  AIHHINUM  ALLOY  AT  325  °F 
FROM  SURFACE  AND  MU) -THICKNESS  OF  3"  X  6 -i/2"  BILLET, 
LONGITUDINAL  AND  LONG  TRANSVERSE  DIRECTIONS 


Billet  (a) 


Specimen 

Supplier 

Billet 

Location 

tUtiiaate 

Strength 

(Kki) 

Yield 

Strength 

(Ksi) 

Elongation 

Percent 

ModuluB 
X  10D 
CPsi) 

6ASTLT 

Surface 

54.9 

49.4 

13.5 

9*3 

6ASTL8 

A 

L 

55,5 

51.2 

15.0 

9.9 

6astis 

55.2 . 

49.9 

15-0 

9.5 

Avers Re 

5?*2 

50,2 

14.5 

9^6 

&C8TL7 

Surface 

5**3 

47^ 

16.4 

9-9 

6KSTL8 

K 

L 

54.9 

49.O 

16.4 

10.6 

6KSTL9 

54.4 

47.7 

15,1 

9.4 

Average 

.  54.5 

48.1 

16.2 

10.0 

6AMTL7 

Mid- 

*»5.e 

51.3 

13.5 

9.8  ■  ■ 

6AMTL8 

A 

Thick 

53.9 

49.8 

17.1 

10.9 

6AMTL9 

L 

55-9  . 

51.3  . 

13,5. 

10.2 

Average 

55.2 

51.0 

34.7 

10*3. 

6KMTL7 

Mid- 

55-3 

48.9 

20.0 

10.4 

6KMTIB 

K 

Thick 

54.6 

47.4 

17.1 

10.5 

6KMEL9 

L 

54.6 

48.0 

10.5 

Average 

54.6 

'  "48.1 

18.1 

10.5 

SASTT19 

Surface 

55.3 

~  59 -3 

“T4.2 

10.8 

6ASTT20 

A 

LT 

55.4 

49.3 

14.2 

9.6 

6ASTT21 

55.7 

50.5 

10.7 

9.5 

Average 

55.5 

49.7 

. 13.0  ... 

10.0 

0KSTTI9 

Surface 

54.1 

45.6 

13.6 

9.4 

6KSTT20 

K 

LT 

54.6 

46.4 

10.0 

10.1 

6KSTT21 

54.1 

48.4 

. . ....5,7  ._. 

10.1 

Average 

5.4.3 

4b. 2 

.  9-8 

9.9 

6AMTT19 

Mid- 

53.4 

49.6 

13.5 

10.8 

6AKPE20 

A 

Thick 

53-2 

49.3 

14.2 

10.5 

6AMTT21 

LT 

52.8 

49.4 

10.7 

10.1 

Average 

53.1- 

.  .  4?.4 

12.8 

30.5 

6KMTT19 

Mid- 

53. 6 

46.3 

10.7 

10.8 

6KMTT20 

K 

Thick 

53-7 

45.9 

11.4 

9-8 

6KMTT21 

LT 

53.3  ..  . 

46.7 

12.1 

..  9-7 

Average 

4673 

11.4 

10.1 

86 
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TBfSILZ  PR0F2RTI1B  OF  26l8  ALUMINUM  ALLOY  AT  325*F 
FROM  SURFACE,  QUARTER  -THICKNESS ,  AND  MID-THICKESSS 
OF  4"  X  8"  BILLET,  LONGITUDINAL,  LONG  TRANSVERSE 
AND  SHORT  TRANSVERSE  DIRECTIONS 


Billet  Cb 


K 

Ultimate  Y 

1  BiUet 

I  Specimen  Supplier  Location 

rencth  Elongation 
Ksi)  Percent 
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iyg-SB. 


! 


Speeiaeo  Suj 


BiUet 
r  Locatioe 


8AQTT19 

Quarter 

8AQTT20 

A 

Thick 

LT 

Average 

i;\{*W£k3BSS3 

Quarter 

8KQTT43 

K 

Thick 

8KQTT44 

LT 

Average 

HS5S519 

Mid- 

8AMTT20 

A 

Thick 

8AMTT21 

LT 

Average 

bKMTT55 

Mid- 

8KWTT56 

K 

Thick 

8KMTT5T  _ LT 

~  Average 

HaMTS31  Mid^ 


8AKTS32 

8AMTS33 

A 

Thick 

ST 

Average 

1#  aZ  i  IHKH 

Mid- 

8KMTS68 

K 

Thick 

8KMTS69 

ST 

Average 


Modul 


TWtte  XXII 


0 


THTSILE  PROPERTIES  OF  26l8  ALUJCHUM  ALLOY  AT  325*F 
FROM  SURFACE,  QUART®  -THICCTESS  AXD  MB)-THICX}f28S 
OF  8”  X  11”  BILLET,  LOHOITOLIKIL,  LCHO  WAKSVTOflE 
AMD  SHORT  TRAH8V5RSE  DIRJCTIOHS 


Billet  (c 
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T&Me  mi  -  Continued 


Specimen 

Supplier 

Billet 

Location 

Ultimate 

Strength 

(Sal) 

Yield 

Strength 

(K*i) 

Elongation 

Pnrceot 

Modulus 
x  100 
(Pei) 

11ASTS64 

Surface 

53.7 

42.5 

12.1 

9.4 

UASTS65 

A 

ST 

53-2 

42.4 

10.0 

8.5 

Average 

_53?  5 . . 

42.5 

11.  i 

9.0 

llXSTSoC 

Surface 

55.5 

!4.8 

10.7 

8.8 

11KSTS85 

K 

ST 

54.4  _  . 

'.1 

11.4 

9.4  . 

Average 

stS  . 

•~T 

?  1  a 

9.1 

11AQTS24 

Quarter 

53.3 

“TT 

.4 

8.8 

11AQTS25 

A 

Thick(ST) 

51.|*  _ 

43.. 

y.3 

8.8 

Average 

53.4 

^3T2 

10.4 

8.8“ 

11KQTS51 

Quarter 

55.3 

47.0 

9.3 

9.2 

11XSTS52 

K 

Thlck(ST) 

54.4  _ 

46.0 

11.4 

8.8 

Average 

-51.9, „  , 

46.5 

10.  r~'" 

_2-.Q— 

(1)  Bent  Specimen. 

(2)  Failed  near  gage  mark. 


Table  XXIIX 


TENSILE  PROPERTIES  OF  26l8  ALUMINUM  ALLOY  AT  400*F 
FROM  SURFACE  AND  MID -'THICKNESS  OF  3"  X  6-l/2”  BILLET, 
LONGITUDINAL  AND  LONG  TRANSVERSE  DIRECTIONS 


Billet  (a) 


Specimen 

Supplier 

Billet 

Location 

Ultimate 

Strength 

(Ksi) 

Yield 

Strength 

(Ksi) 

Elongation 

Percent 

Modulus 

X  10 P 
i?sil.  . 

6ASTL10 

Surface 

48.1 

15-7 

10.5 

6ASTL11 

A 

L 

48.6 

17.0 

8.8 

6ASTL12 

>9.0 

HE>k9HI 

mmmmm 

9.2 

Average 

16.0 

9.5  . 

Surface 

~~W- 9~~ 

VJ 

7.972T 

fir 

&CSTL11 

K 

L 

48.5 

43.0 

l6.4 

9.4 

6KSTL12 

48.3 

10.7 

9.6 

Average 

KUISH 

MKaaci 

13.  S 

_ 9  ♦  2 

r" 

Mid- 

4T.5 

IH!S9i 

17.0 

9.2 

6AMTL11 

A 

Thick 

4T.0 

44.5 

15.7 

9.1 

6AMTL12 

L 

4T.2 

44.9 

15.0 

9.1 

Average 

>7-2 

44,8 

__l  5-9 

9*1 

8KMTL10 

Mid- 

46.1 

"  42.6 

13.5 

9.? 

6KMTL11 

K 

Thick 

48.7 

43-3 

15.0 

9.1 

6KMTL12 

L 

48.6 

43.5 

15.0 

8.6 

Average 

"Tip 

HK^SyHH 

1473 

9.1 

6ASTT22 

Surface 

48.0 

44.2 

li.b  ™” 

8.9 

6ASTT23 

A 

LT 

49.1 

45.3 

10.0 

9.1 

6ASTT24 

47.2 

45.2 

7.9  (2) 

8.4 

Average 

4871 

■H 

11.4 

878 

6KSTT22 

Surface 

4871 

41.7 

4.0  (27 

8.1 

6KSTT23 

K 

LT 

48.0 

42.1 

10.7 

7.9 

6KSTT24 

47.8 

41.5 

10.0 

7-3 

Average 

48.0 

41.8 

10.3 

7v«  _ 

'ill  — 

Mid- 

46.4 

44.0 

lb.  4 

8.7 

6AMTT23 

A 

Thick 

46.9 

44.7 

15.0 

9.3 

LT 

46.1 

-ft--6 

. 13.-5 

8.6 

Average 

46.5- 

'•4.1 

14.9 

^9  * 

Mid- 

mxaimm 

41.7 

12.0 

877 

6KMTT23 

K 

Thick 

47.1 

4l.6 

12.8 

8.7 

6KMTT24 

LT 

46.6 

4i.o 

15.0 

9.4 

Average 

47.0 

4i.4 

13.2 

_ M— 

^l)  Extensometer  malfunction. 

(2)  Failed  in  gage  narks,  not  included  in  average. 


Tkble  m? 


TBfSXLE  FROPXRTCXS  OF  26l8  ALUMINUM  ALLOY  AT  A00*F 
FROM  SUHFACX,  CflAKTER-TTHGICKBSS,  AKD  MID-raiCKHISS 
OF  4"  X  8"  BULK,  LONGITUDINAL,  LONG  TRANSVERSE 
AKD  SHORT  TRANSVERSE  DIRECTIONS 


_ _ _ _ _ _ Billet  M  _ _ 

UltlHftte  Yield  Modulub 

Billet  Strength  Strength  Elongation  X  10& 
Speelssen  Supplier  Location  (Kai) _ (Ksi)  Percent  (Psi) 


8ASTLXO 

Surface 

46.9 

39.9 

20.7 

7.7 

S^omi 

A 

L 

46.5 

40.9 

18.6 

7.6 

3ASTXJ2 

47.0 

40.2 

19.3 

8.3 

4v erase 

,46*8 

40.^ 

19. S 

7.9 

Surface 

48.7 

42.0 

20.7 

9.2 

8KSTL35 

K 

L 

50.1 

22.1 

9-7 

aS3TL36 

4?-& 

22.1 

8.8 

Average 

42.6“' 

21.6 

9.2 

Hraio 

Quarter 

49.0 

43.0 

l6*4 

El 

Saqtlh 

A 

Thick 

48.4 

41.6 

16.4 

8.1 

8AQTL12 

L 

48.2 

42.2 

16.4 

8.1 

Average 

43*5 

42.2 

~  l6.4 

6.1 

Quarter 

48.6 

(l) 

15.0 

(1) 

8KQTL35 

K 

Thick 

48.2 

42.2 

15.7 

7.6 

8KQTL36 

L 

48.3 

43.4 

15-7 

8.1 

Average 

48.1 

15.5 

7.9 

BSHltTO 

Mid- 

48.4 

43.4 

14.3 

7.5 

8AMTL11 

A 

Thick 

48.2 

40.8 

14-3 

7-3 

8AMTL12 

L 

49.2 

43.3 

15,7 

6.9 

Average 

48.6 

42.5 

14.8 

7.2 

8KMFL46 

Mid- 

50.2 

45.0 

18.6 

7.2 

8KMTIA7 

K 

Thick 

48.9 

44.8 

17.9 

7.2 

8KMTL48 

L 

4?»4 

44.8 

17.1 

.  7,2  _ 

Average 

-jsIL 

44.8 

_ lls2_ 

7.2 

8KSFE5  ” 

Surface 

47.8 

4i.o 

12.1 

7.6 

8ASTT23 

A 

LT 

47.3 

40.6 

15.0 

7.2 

8ASTT24 

41*5- 

38.4 

11.4 

8.0 

Average 

40.0 

”  12.13 

— 7TI 

8KS3T4S 

Surface 

47.7 

4l.2 

20.0 

7.0 

8KSTT47 

K 

LT 

47.9 

4i.4 

18.6 

8.3 

8KSTT48 

47.3 

40.9 

IT-2 

9.2 

Average 

47.5 

4i.2 

18.8 

6.2 

;cn— !  — 4 1 — a } — j  —}|— i]o\ — ^  -jm  oo^/Hcqa)  a>  act©  b'cvow  loo— I  —s 


Table  XXIV  *  Coat  lined 


Specimen 

Supplier 

Billet 

Location 

Ultimate 

Strength 

(Kail 

Yield 

Strength 

(K*il 

Elongation 

Percent 

Modules 

X  10b 
(Pei) 

8AQTT22 

Quarter 

46.3 

41.7 

12,9 

9.2 

8AQTT23 

A 

Thick 

46.9 

41.9 

12.9 

9-7 

8AQTT24 

LT 

46.3 

41.3 

11.4 

9*9 

Average 

46.5 

41.6 

12.5 

-  9.6 

8KQTTU5 

Quarter 

W.o 

4i.7 

9.6 

8KQTT46 

K 

Thick 

47.2 

42.2 

12.1 

7.3 

8KQTT47 

LT 

47.0 

.  41,7 

16.4 

8.1 

Average 

HBSB 

5178 

1570 

.7-7  . 

8AMTT22 

Mid- 

t^i 

41.5 

14.3 

9.2 

8AMTT23 

A 

Thick 

46.5 

4i.8 

14.3 

9.5 

LT 

46.3 

4i.O 

11.4 

9-8 

Average 

46.3"“ 

■KEB3HI 

13.3 

9.5 

Mid- 

5B7§ 

hmiojhhhi 

13.6 

SIOh 

8KMTT59 

K 

Thick 

46.2 

42.2 

13.6 

9-7 

8KMPT60 

LT 

45.3 

40.7 

15.0 

8.8 

Average 

46.8 

5174  “ 

14.1 

9.3 

KM'iKkMI 

Mid- 

4i.~6 

15:i 

7-0 

8AMTS35 

A 

Thick 

48.0 

4i.4 

12.1 

7-0 

8AMTS36 

ST 

47.9 

4i.6 

11.4 

8.3 

Average 

wzr~ 

41.5 

11.9 

7.4 

Bkmtsto 

Mid- 

4874 

41.4 

13.6 

‘  O  “ 

8KMTS71 

K 

Thick 

48,5 

40.5 

14.3 

9.1 

8KMTS72 

ST 

48.6 

42.4 

14.3 

8.6 

Average 

48.5 

5175  ~ 

14.1 

8.6 

(l)  Extensometer  Malfunction. 
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TSfSIUE  PR0F3RTI23  CBf  2618  ALLOY  AT  40C‘F 

FROM  SUMACS,  QUARTSR-THICKKgSe  A  HD  KID-THICKNESS 
0?  8"  X  H*  BILLET,  LOmmiDlML,  LONG  TRANSVERSE 
AND  SHORT  TRANSVERSE  DIRECTIONS 


HAm^ 
12AS.CL56 
1ASTL 


Avera 


11X3TL75 
IIXSTL76 
11K3TL 


Average 


11/. 
11AQTL8 
11A 


Average 


MSI 


1HCQTL35 

IIXQTL36 


Average 


Surface 


Surface  49 . 4 

48. 


,0 


rter 
Thick 
L 


9  1 

G 

i 

2 

1 

4 

i 

Mid- 

47.8  J 

i  K 

Thick 

48.1  J 

1 

L 

48.3  J 

Average 


1LAQTT17 

UAQTTlS 


Average 


1UCQTT 


Average 


11AMTTX7 

11AMTT18 


Average 


Quarter 

ThickCLT) 


.0 


Mid-  46.5 

ThickCLT)  46,1 


ro  -  Oa «itsu®£ 


Vltimt#  tislfi  ikt&vtlm 

Billet  Strength  Strength  Slcegation  X  10“ 
Sr/fecisffio  Ssjjslier  Loc-atlon  (Kai)  (p Fsre&Rt  (Psl) 


O  *«?**# 

lKHfflW 

■»wrwN»Har >  *•»■»  — ww 

MnfinfMTrL  - 

Mid- 

47.9 

— ys***.- 

41.6 

13.6 

_ ■&££££.*. 

9*9 

um^45 

K 

ThickCtS?) 

^T*5 

39.4 

13*6 

9*7 

Average 

"47*7 

40.5 

23°.  C> 

9*8 

.UiiSTSft'o 

Surface 

2*7, 2 

“W* 

~£r~ 

ilASTSfiy 

A 

ST 

47.2 

38*7 

12.1 

8,0 

Avt-rsge 

35.7 

. l£5  . 

BTgT 

1X&3TS® 

Surface 

42.5 

12.8 

9.0 

IKSJSg? 

K 

ST 

51.2 

44.2 

22.1 

9  8 

Average 

50.2 

i2 .5 

9*4 

HAQTS26 

Qjfflrtor 

4To 

39.1 

12*8 

975 

13AQTS27 

A 

Thick' ST 5 

46*8 

38.8 

12.8 

9-4 

Average 

47-2 

39*o 

£2\8 

9.¥ 

iixais$3 

Quarter 

19^2* 

tiTF 

12.1 

9*4 

ntfWS54 

K 

Thick(ST) 

.48*9 

41.2 

12.1 

9.0 

<-4.  IJ%,  »  A  ^9W 

"41.5  12.1  9.2 


Table  BETI 


NOTCHED  TENSILE  PROPERTIES,  Kt  15.  OF  26l8  ALUMINUM  ALLOY 
AT  ROOM  TEMPERATURE  FROM  SURFACE  AND  MID-THICKNESS 
OF  3"  X  6-1/2"  BILLET, 

LONGITUDINAL  AND  LONG  'TRANSVERSE  DIRECTION 
Billet  (a) 


Specimen 

Supplier 

Billet 

Location 

Ultimate 
Strength  (Ksi) 

Ftr./ 

Ftu 

6ASNL52 

Surface 

48.9 

•75 

6ASNL53 

A 

L 

54.5 

.84 

6ASNL54 

. 

.85 

Average 

_ 52-9  ......... 

.61 

6KSNL52 

Surface 

^5.2 

•  71 

6KSNL53 

K 

L 

50.0 

•79 

6KSNL54 

49.6 

. -78 

Average 

. .  ...4.3. 

..  .76. 

6AMJL25 

Mid- 

57-7 

•  «9 

6AMNL26 

A 

thick 

55-0 

.86 

6AMirL27 

L 

58.1 

•  90 

Average 

57-2 

.88 

"qK:2JL25 

Mid- 

51.2 

785 

6KMNL'',6 

K 

thick 

51.0 

.80 

6KMN22V 

L 

^9.7 

•  78 

Average 

50.6 

-jP 

&.SNT61  ~ 

Surface 

51.4 

4i 

0ASNT62 

A 

LT 

44  f 

.70 

6ASNT63 

41.3 

.65 

Average 

'  45T0 

■  -I2 

uKSNTSi 

Surface 

40.6 

.66 

6X3NTb2 

K 

LT 

37-2 

.60 

0KSNT63 

36.7 

.60 

Average 

3HT2 

.62 

~SAMNT34  ’ 

Mid- 

49.6 

~  785 

6AM.7T35 

A 

thick 

53.4 

.86 

uAMHT.36 

LT 

_ 51.0 

.84 

O 

rtf 

$ 

<• 

. .  pi,6 

•  83 

6KMNT34 

Mid- 

.2.6 

•  (0 

6KMNT35 

K 

thick 

•  39. 

.65 

t>KMNT36 

LT 

40.2 

.66 

Average 

40.7 

.67 

Table  XWTI 


NOTCHED  TENSILE  PROPERTIES ,  Kt=»»  15,  OF  26l8  ALUMINUM  ALLOY 
AT  ROOM  TEMPERATURE  FROM  SURFACE,  QUARTER -THICKNESS 
AND  MID-THICKNESS  OF  4"  x  84!  BILLET, 

LONGITUDINAL,  LONG  TRANSVERSE  AND  SHORT  TRANSVERSE  DIRECTIONS 

Billet  (fc) 


Specimen 

Supplier 

Billet 

Location 

Ultimate 
Strength 
. IKSI) 

FMtu 

8aSNL1 

Surface 

53-3 

8ASNL2 

A 

L 

55-3 

8ASNL3 

53-2 

Average 

53.9 

'“.885  ' 

“MSNL25 

Surface 

48.2 

QKSNL26 

K 

Li 

49.8 

8KSNL27 

50.4 

Average 

49.5 

....  _  •  721 . 

Qua: ter- 

5iri9 

A 

Thick 

56.5 

L 

54.0 

Average 

.  55-1  . 

.924  ” 

itftm 

Quarter- 

52.7 

8KQNL26 

X 

Thick 

53-8 

8KQNL27 

L 

53-9 

Average 

.  53.3 

Mid- 

62.2 

EM 

A 

Thick 

55.7 

L 

.  55.1 

Average 

57.2 

•932 

8KMNL37 

Mid- 

55-7 

8KMNL38 

K 

Thick 

56.8 

8KMNL39 

L 

.  57 -Q. 

Average 

56.5 

.891  " 

3ASNT13 

Surface 

43.3 

8ASNT14 

A 

LT 

48.0 

0ASNT15 

45.? 

P verage 

’^763 

KjSg  MUEtfMetN 

Surface  • 

43.8 

K 

LT 

49.7 

42.7 

Average 

45.i1 

.736 
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TMble  nra  -  Continued 


Specimen 

Supplier 

Billet 

Location 

Intimate 
Strength 
..  (KSI) 

FVtu 

8AQm3 

OAQNTlU 

8AQjm5 

A 

Quarter- 

Thick 

LT 

40  .6 
'43.8 

1*0.6 

Average 

"  5*i" .7 

.716" 

Quarter- 

8KQNT38 

K 

Thick 

1*5-1 

8KQRT39 

LT 

1*1*. 8 

Average 

fTT~~ 

.  -757  . 

SAwm.3  ‘ 

Mid- 

49.7 

8AMNTL4 

A 

Thick 

51.2 

8AMHTL5 

LT 

52.7 

Average 

51.2 

.869 

8KMNT49  “ 

Mid- 

51.3 

8KMNT50 

K 

Thick 

49.3 

LT 

50.0 

Average 

50.2 

■HfTf 

Mid- 

47.4 

0AMKS26 

A 

Thick 

47.6 

8AMNS27 

ST 

47.8 

Average 

47.6  ~ 

.807 

Mid- 

?3Pts|iBi  npj4K 

8KMNS62 

K 

Thick 

1*7.8 

OKMNS63 

ST 

45.6  . 

Average 

1*6.7 

•778 
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Table  JPCTOII 


NOTCHED  TENSILE  PHOPEbTT.ES ,  IL3M5,  OF  26l8  ALUMINUM  ALLOY 
AT  ROOM  TEMPERATURE  FROM  SURFACE,  QUARTER-THICKNESS 
AND  MID- THICKNESS  OF  8"  x  11"  BILLET, 
LONGITUDINAL  AND  LONG  TRANSVERSE  DIRECTIONS 
Billet  (cj 


Specimen 

Supplier 

Billet 

Location 

Ultimate 

Strength 

_  JK SI) . 

FtnA> 

11ANSL1 

Surface 

55*6 

11ASNL2 

A 

L 

55.0 

11ASNL3 

. 55.4  _ 

Average 

55-2 

7092 

11KSNL19 

Surface 

55-3 

11K3NL20 

K 

L 

55-7 

11KSNL21 

. . .  55-3  . 

Average 

55.- *» 

11AQNL1 

Quarter- 

5^-7 

11AQNL2 

A 

Thick 

53-5 

11AQNL3 

L 

. 5jL^  . 

Average 

7B79~~ 

11KQNL28 

Quarter- 

5)4.2 

11KQNL29 

K 

Thick 

53-2 

11KQKL30 

L 

..  53.9  ... 

Average 

54-8 

~  ."S6l  ~ 

11AMNL1 

Mid- 

5674 

11AMNL2 

A 

Thick 

56.1* 

11AMNL3 

L 

55.7 

Average 

...5.6.2 

.  926 

11KMHL28 

Mid- 

11KMNL29 

K 

Thick 

5^.6 

11KMNL30 

L 

57.2 

Average 

7SSi~ 

11A8NJ10 

Surface 

48.2 

11ASHT11 

A 

LT 

50.2 

11ASN712 

. .  |»6.5  . 

Average 

1*6-3 

(1) 

11KSNT29 

Surface 

4276 

11K5NT30 

K 

LT 

111. 2 

11KSNT31 

Mi. 6 

Average 

~TT78~~ 

"TIT” 

(} )  No  ?tu  determined 
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BVXII  o  Continued 


Soeciraen 

Supplier 

Billet 

Location 

Ultinftte 

Strength 

(xsi) 

V^tu 

1U({M0 

Quarter- 

46.0 

lUQ»mi 

A 

"Thick 

46 .9 

LT 

Average 

~  TS01 

11KQNT37 

Quarter- 

47.4 

11KQNT38 

K 

Thick 

46.4 

LT 

.  “7.1. _ 

Average 

w. 0 

~^9 

11AMNT10 

Mid- 

46.9 

11AMNTI1 

A 

Thick 

47.8 

11AMNT12 

LT 

-M._2  ..... 

Average 

V7.3 

.803 

11KMNT37 

Mid- 

U.5 

ULKMST38 

K 

Thick 

46.0 

11KMNT39 

LT 

49.0  ... 

mKS33S& 1 

hi. 2 

:.Lt5£ZI 

Table  XXUt 


NOTCHED  TENSILE  PROPERTIES,  ^>*15,  OF  26l8  ALUMINUM 
ALLOY  AT  250 *F  FROM  SURFACE,  CHARTER-THICKNESS 
AND  MID-THICKNESS  OF  4"  x  8"  BILLET,  LONGITUDINAL, 
LONG  TRANSVERSE  AND  SHORT  TRANSVERSE  DIRECTIONS 

Billet  (b) 


Specimen 

Supplier 

Billet 

Location 

Ultimate 

Strength 

(KSI) 

Fw 

'  Ftu 

8ASNLE 

0ASNL5 

8asnl6 

A 

Surface 

L 

U9.2 

51.1 

52.9 

Average 

51.1 

JEFT 

BKSML2I3 

Surface 

46.2 

3KSNL29 

K 

L 

47.1 

8KSNL30 

48.3 

Average 

fe5.9 

-7^0 

8aqnl4 

Quarter- 

5-6 

3aqi<L5 

A 

Thick 

U9.7 

8aqnl6 

L 

.52.5  . 

Average 

52.1 

.909 

3KQHL28 

Quarter- 

5'-? 

8KQJIL29 

K 

Thick 

30.8 

8KQNL.30 

T 

JL 

48.0 

Average 

50.6 

.861  ■' 

Ba>-inlU 

Mid- 

53*6 

8AMNL5 

A 

Thi  ck 

S7.0 

8AMNL6 

L 

55.2 

Average 

. 55 -.3 

•  987 

oKMNlVj  ” 

Kid- 

5%9 

3KMNL4.1 

K 

Thiel: 

*;i.8 

8KMNLU2 

L 

52.  U 

Average 

52.7 

r  7r 

•  v  1  y 

3A3NTL6 

'Surface 

42. 5 

8ASNTL7 

A 

LT 

39*6 

8ASNT18 

48.7 

Average 

itl.  6 

.7-0 

SKSIF&O 

Surface  ‘ 

4l-6 

oKSNTll 

K 

LT 

'39-7 

0KSNTU2 

41.7 

Average 

1.1.0 

.701 

10.1 


iv  * ' 


Table  3S2X -Continued 


Specimen 

Supplier 

Billet 

location 

Ultimate 

Strength 

(KSI) 

F* 

X 

8AQNT16 

8aqntl7 

8AQNT18 

A 

Quarter - 
Thick 

LT 

k$.6 

1+1.4 

46.3 

Average 

44.4 

.791 

8xqrrr4o 

Quarter- 

4i.O 

GkqntUi 

K 

Thick 

42.6 

8KQNT42 

LT 

41.3 

Average 

41.9 

..  -731 . 

8AMNT16 

Mid- 

47T6 

8AMNT17 

A 

Thick 

44.i 

8AKNT18 

LT 

42.2  .  . 

Average 

44.6 

.796 

JSMT52 

Mid- 

4IT6 

8KMNT53 

K 

Thick 

4  0.4 

8KMNT54 

LT 

51.6 

Average 

..  f<K  ... 

.864 

8AMIS2S 

Mid- 

46.8 

8AMNS29 

A 

Thick 

46.8 

8AMNS3O 

ST 

J*5.9 

Average 

*7TS75 

~!£4 

3KMNS64 

Mid- 

"  46.5 

3KMNS65 

X 

Thick 

46.0 

8KMNC-56 

ST 

45.5 

Average 

46.o 

TH20 

i 

E 

[ 

E 

r 

I 

i 


K 


Table  'XXX 


NOTCHED  TENSILE  PROPERTIES,  Kt  >>  15,  OF  26l8  ALUMINUM  ALLOY 
AT  j25JF  FROM  SURFACE  AND  MID -THICKNESS  OF 
3"  X  6-1/2"  BILLET, 

LONGITUDINAL  AND  TRANSVERSE  DIRECTION 
Billet  (a) 


Billot 

Ultimate 

Ftn/ 

7  Ft,, 

Specimen 

Supplier 

Location 

Strength  (Ksi) 

6ASIJL55 

Surface 

55-3 

-95 

6asih,56 

A 

L 

54. 7 

.94 

6ASNL5Y 

_  55.-5  . 

.  -96 

Average 

55-2 

•95 

6KSIIL55 

Surface 

^5-3 

.76 

0KS!iL5b 

K 

L 

46.8 

•  79 

UKSNL57 

46.6 

•  78 

Average 

46.2 

. -78 

6AMNL28 

Mid- 

55.2 

-91 

0AMNL29 

A 

thick 

56.7 

•93 

OAMNL30 

L 

54.6 

.90 

Average 

55-5 

.93- 

6KMNL28  ~ 

Mid- 

49-9 

-83 

bKMNL2'> 

K 

thick 

46.9 

.78 

6KMNL30 

L 

50.2 

.84 

Average 

.  49.0 

.82 

6ASTN64 

Surface 

*13-0 

•  71 

OASTN65 

A 

LT 

37.7 

.62 

uASTIiou 

41.7 

.  .69 

Average 

4o.S 

.67 

6kstn64 

Surface 

37-2 

,63 

6KSTII05 

K 

LT 

36.7 

.62 

6KSTN66 

38.1 

.64 

A verage 

.  37.3 

•  63 

OAMNT37 

Mid- 

51.4 

.89 

uA;-;:.T3ft 

A 

thici 

n‘J'6 

.  36 

6AMNT33 

LT 

50.0 

•  37 

Average 

...  50.3 

.37 

■tocn37 

Mid- 

36.2 

.03 

uKI-uit38 

K 

thicx 

•  (1) 

6KMNT39 

LT 

4  0.4 

.  ("0 

Average 

3HT3 

-67 

(l)  Test 

machine 

malfunction . 

* 
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NOTCHED  TENSILE  PROPERTIES,  Kt^15,  OF  26l8  ALUMINUM 
ALLOY  AT  325*F  FROM  SURFACE,  QUARTER -THICKNESS 
AND  MID -THICKNESS  OF  4”  x  8"  BILLET,  LONGITUDINAL, 
LONG  TRANSVERSE  AND  SHORT  TRANSVERSE  DIRECTION 


Billet  (b) 


Specimen 

Supplier 

Billet 

Location 

Ultimate 

Strength 

(KSI) 

Ft 

n/F. 

‘'u 

8ASNLT 

8ASNL8 

0ASNL9 

A 

Surface 

L 

47-9 

48.9 

1*9.3 

Average 

48.9 

.921 

BKSNL31  ' 

Surface 

46.4 

8KSNL32 

K 

L 

51.2 

8KSNL33 

48.9 

Average 

48.8 

7892 

8AQNL7 

Quarter- 

49.4 

8AQNL8 

A 

Thick 

49.5 

8AQNL9 

L 

50.3 

Average 

“Spur 

1  -936 

Bkqnlji 

Quarter- 

47.4 

8KQNL32 

K 

Thick 

49.1 

8KQNL33 

L 

49.8 

Average 

48.8 

&AMNL7 

Mid- 

50.0 

8AMNL8 

A 

Thick 

51.1 

3AMNL9 

L 

49.5 

Average 

^0.2 

•937 

BKMNLii3  ' 

Mid- 

50.3 

8KMNL44 

1C 

Thick 

?o.6 

8KMNIA5 

L 

51.9 

Average 

50.9 

•922 

8ASNTL9 

Surface 

41.1 

6AS:iT20 

A 

LT 

44.2 

8ASNT21 

43.7 

Average 

TSio 

8KSNT43 

Surface 

39.4 

8KSNT44 

K 

LT 

39.4 

8KSNT45 

38.2 

Average 

39-0 

.722 

8AQNTI9 

Quarter- 

4l  .8 

BAQNT20 

A 

Thick 

4]  6 

8AQNT21 

LT 

40.8 

Average 

4i.4 

.766 
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Table  XXXI  (continual) 


Specimen 

Supplier 

Billet 

Location 

Ultimate 

Strength 

(KSI) 

vt 

tu 

8KQ?1T43 

SKQNT44 

8KQNT46 

K 

Quarter- 

Tnick 

LT 

1+3.8 

42.5 

1+2.2 

Average 

1+2.8 

7f85 

SAMNT19 

Mid- 

44.2 

8AMNT20 

A 

Thick 

1+6.2 

8AMNT21 

LT 

1+6.6 

Average 

""  1+5.6  ~ 

.870 

8KMNT55 

Mid- 

1+6.6 

8KMNT56 

K 

Thick 

1+6.0 

8KMNT37 

LT 

1+6.5 

Average 

1+6.5+ 

T55r 

8AMNS31  ' 

Mid- 

(i) 

8AMNS32 

A 

Thick 

46.1 

8AMNS33 

ST 

2+5.9._  .. 

Average 

46.0 

3KM<Sb7 

Mid- 

~47.0 

3KMNS68 

K 

Thick 

43.1 

3KMHS09 

ST 

:<9.5 

Average 

.916 

(l)  Failed  in  loading  pin  hole. 


1 
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Table  inn 

NOTCHED  TENSILE  PROPERTIES,  Kfc >•  15,  OF  2Sl3  ALUMINIM 
ALLOY  AT  325*F  FRM  SURFACE,  QUARTER-THICKNESS 
AND  MID-SilCKNESS  OF  8"  x  11"  BILLET,  LONGITUDINAL 
AND  LONG  TRANSVERSE  DIRECTIONS 

Billet  (c) 


Specimen 

Supplier 

Billet 

Location 

Ultimate 
Strength 
(KSI)  . 

Ftn/Ft 

u 

11ASNL4 

11ASNL5 

11ASNL6 

A 

Surface 

L 

51.5 

50.0 
-.51  *3 

Average 

51.1 

.957 

11KSNL22 

Surface 

50.6 

11KSNL23 

K 

L 

U9.2 

11KSNL24 

k9.0 

Average 

.  49*9  . 

-931 

liAQNL4 

Quarter- 

53.1 

11AQNL5 

A 

Thick 

51.3 

1LAQNL6 

L 

49.1 

Average 

. 51-3 

^ST~ 

1UCQNL31 

Quarter- 

51.3 

11KQNL32 

K 

Thick 

51-5 

11KQNL33 

L 

50.6 

Average 

. 51.1 

.922 

11AMNL4 

Mid- 

53.1 

11AMNL5 

A 

Thick 

51.9 

llAMNLo 

L 

52.0 

Average 

52.3 

~~  -976 

iua®L3i 

Mid- 

52.5 

11KMNL32 

K 

Thick 

52.7 

11KMNL33 

L 

51.9 

Average 

52^ 

.  960  " 

UASNTL3 

Surface 

^3.9 

11ASNT14 

A 

LT 

44.  5 

11ASNT15 

4.5-5 

Average 

44,6 

Cl) 

HKSIW32 

Surface 

4572 

11KSNT33 

K 

LT 

46.8 

11KSRT34 

43.7 

Average 

43.  d 

zm 
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TABLE  mil  (continued) 


Specimen 

Supplier 

Billet 

Location 

Ultimate 

Strength 

(MSI) 

Nf, 

l?.AqNH3 

Quarter- 

3 .6 

IIAQNJQA 

A 

Thick 

kkX 

llAQNTlS 

LT 

k6.l 

Average 

Ui.B 

llKQNTW 

Quarter- 

~5sTT~ 

HKQNT^l 

K 

Thick 

*5*7 

11KQHT^2 

LT 

hB.J 

Average 

_ . -^.*A  ... 

... . 

11AMNTI3 

Mid- 

^5*1 

11AMNT1-4 

A 

Thick 

ho.  6 

immTL5 

LT 

hk.O 

Average 

%'.2 

.&3 

TiKMfT^O 

Mid- 

U7.2 

UKMNT^l 

K 

Thick 

hyX 

ilKMKT^i  2 

LT 

50  X 

Average 

iif.Y 

T5HB 

(l)  No  Ftu  Determined 


| 

t 


i  ' 


00? 


Table  rain 


NOTCHED  TENSILE  PROPERTIES,  Kt  >15,  OF  26l8  ALUMINUM  ALLOY 
AT  400*F  FROM  SURFACE  AND  MID-THICKNESS 
OF  3"  X  6-1/2"  BILLET, 

LONGITUDINAL  AND  IHANSVERSE  DIRECTION 
Billet  (a) 


6ASNL58 

6ASNL59 

6ASNL60 


Average 

6KFNL58 


6KSNI-59 

6KSNL60 


Average 

■&AMHL31 


6AMNL32 

6AMNL33 


Average 
1SKMNL31 


6KMNL32 

6KMNL33 


Average 
6ASNT67 


6ASNT68 

6ASNT69 


Average 

6ksnt6t 


6KSNT68 

6KSNT69 


Average 

6AMNT40 


6AMNT41 

6AMNT42 


Average 


6KMNT40 

6KMNT41 

6KMUT42 


Average 


Ultimate  , 
Strength  (Ksi) 


K 


K 


K 


K 


Surface 

L 


Surface 

L 


Mid- 

thick 


Mid- 

thick 

L 


Surface 

LT 


Surface 

LT 


Mid- 

thick 

LT 


Mid- 

thick 

LT 


55.0 

49.4 

50.2 


M 


46.9 

47.6 


THF 

W 


47.4 

43.4 


45.3 

46.1 


"FfTT 


46.9 

46.8 


46.9 

h2,7 


42.0 
40^. 


41.9 
■  ■  ' 


47.0 
46.7 
47. .7 


Tt.I 
4o.7 


42.4 

4i.6 

TI.T 


Ftn/, 


Etu, 

i  ia.  j  1  s 


1.13 

1.00 

1.03 


1.0c 


1.01 

.97 

_^L 


32 


1.02 

1.00 

1.03 


1.02 


>93 

•93 


He 


.98 


•98 


•89 

.88 

a. 


2£L 


1.01 

1.00 

1-03 


1.01 


.87 

.90 

.89 

iw 


Table  HUY 


NOTCHED  TENSILE  PROPERTIES,  Kt>l5,  OF  26l8  ALUMINUM 
ALLOY  AT  ItOC'F  FROM  fURFACE,  QUARTER-THICKNESS 
AND  MID-THICKNESS  OF  A"  x  8"  BILLET,  LONGITUDINAL, 
LONG  TRANSVERSE  AND  SHORT  TRANSVERSE  DIRECTION 

Billet  (b) 


Table  *ZXXT  *  Ccatiaod 


Specimen 

Supplier 

Billet 

Location 

Ultimate 

Strength 

(ISI) 

8AQST22 

Quarter- 

1*0.1 

8AQKT23 

A 

Thick 

1*1.8 

8AQNT2U 

LT 

{*3.2 

Average 

'  ii  .f 

&St**6  “ 

Quarter- 

1*2.1 

0KQRT47 

K 

Thick 

1*1.9 

8KSJST48 

LT 

{*3.0 

Average 

|*2«3 

8amht22 

Mid- 

1*3.0 

8AMSi23 

A 

Thiel 

1*5  .1* 

8AMNT24 

LT 

1*1*  .2 

8KMNT58 

8KMJT59 

8KMNT60 

K 

Mid- 

Thick 

LT 

1*5-3 
. i*5.o 

Average 

{*5.1 

•961* 

8AMNS34 

Mid- 

1*5*5 

8AMNS35 

A 

Thick 

1*5.2 

8AMNS36 

ST 

{*5-2 

Average 

1 . 1*5-3 

.91*0 

8KMNS70 

Mid- 

1*6.2 

8KMNS71 

K 

Thick 

1*6.5 

8KMRS72 

ST 

1*5.1* 

Average 

1*6.0 

.91*8 

(l)  Specimen  missing. 


TABLE  Tm 


NOTCHED  TEK3ILS  PROPERTIES,  K+  **15,  OF  26l8  ALUMINUM 
ALLOY  AT  400*F  FROM  SURFACE,  (JJARTER -THICKNESS  AND 
MID-THICKNESS  OF  8 *•  x  11"  BILLET,  LONGliUDlWAI.  AND 
LONG  TRANSVERSE  DIRECTIONS 

Billet  (o') 


Specimen 

Supplier 

Billet 

Location 

Ultimate 

Strength 

tim 

Ft 

n/F 

11ASKLT 

- 

Surface 

47.0 

11ASNL8 

A 

L 

47.2 

11ASNLV 

J5..9  . 

Average 

46.7 

.983 

11XSNL25 

Surface 

46.7 

11KSNL26 

K 

L 

46.8 

11KSNL2T 

47.8 

Average 

47.1 

V96I  ' 

11AQNL7 

Quarter- 

47.5 

11A(|IL8 

A 

Click 

45=5 

11AQNL9 

L 

46.6 

%  • . . 

Average 

.  .  -957  . 

11KQNL34 

Qiarter- 

53-7 

11KQNL35 

K 

Click 

47.3 

11KQNL36 

L 

47.2 

Average 

46.7  ~~ 

334 

11AMJL7 

Mid- 

46".  4 

11AMNL8 

A 

Thick 

46.7 

11AMNL9 

L 

4?.4 

Average 

46.8 

.  .9.75.  . 

11KMNL31* 

Mid- 

48.1  “ 

11KMNL35 

K 

Thick 

47.8 

11KMNL36 

L 

45.6 

Average 

.981 

HASNTlo 

Surface 

¥3.8 

11ASNT17 

A 

LT 

42.9 

llASKTio 

44,0 

Average 

4T.’6 

11KSST35 

Surface  • 

11KSNT38 

K 

LT 

46.3 

11KSNT37 

46,0 

Average  ~ ~  ~  45, 2  T 


1 


Table  TWf  -  Cooftiimd 


Speciiran 

Supplier 

Sillet 

Location 

vJltiaate 

Strength 

(KSI) 

— n - 

X 

liA<*m6 

Quarter- 

43.8 

UAtjm.7 

A 

Thick 

43.9 

luoiTie 

LT 

-  -  ?3*9 

Average 

11 

.971 

11K^3 

Quarter- 

44.8 

11KQIT44 

K 

Thick 

44.4 

11K3T&5 

LT 

44.5 

Average 

44.6 

.910 

Mid- 

3+2.1 

llAlWTlT 

A 

Thick 

43.6 

11AMNT18 

LT 

42.4 

Average 

'4277“' 

.922 

IiKMNTi*3 

Mid- 

"~4ST2 

llKMtT44 

K 

Thick 

45.9 

UKMNTU5 

LT 

,  45.0  . 

Average 

^•T 

•958 

(l)  No  Vtu  determined 


Table  XXXVI 


THERMAL  STABILITY  OF  26l8  ALUMINUM  ALLOY  EXPOSED 
AT  325 °F  AND  400 °F  FOR  100  AND  1000  HOURS , 
SURFACE  MATERIAL  FROM  3"  X  6-l/2"  BILLET, 
LONGITUDINAL  DIRECTION 
Billet  (a) 


Specimen 

Supplier 

Test 

Exposure  Exposure  Temp. 
Tomp.f °F)  Time (Hr.)  (#F) 

Ultimate 

Strength 

(Ksi) 

Yield 

Strength 

(Ksi) 

Elonga¬ 

tion^) 

6ASTL79 

6ASTL30 

6ASTL81 

A 

325 

100 

RT 

66. 1 
61.3 
69.T 

99-9 

32. 6 
99.9  . 

6.4 

5.0 

M  . 

Average 

64.  4 

94.3 

672 

6KSTL79 

69.1 

33.8 

8.6 

6KSTL8O 

K 

325 

100 

RT 

69.3 

93*4 

7.1 

6KSTL81 

93.4  _ 

9-3 

Average 

S.f 

93.9 

8.3 . 

6ASTL82  ' 

62. 4 

93-7 

7-9 

6ASTL83 

A 

325 

1000 

RT 

63.0 

92.3 

8.6 

6ASTL84 

61.3 

99-7 

8.6 

Average 

62.2 

94.0 

O 

6kSTL82 

60.6 

34.4 

8.6 

6KSTL83 

t' 

iV 

329 

1000 

RT 

60.8 

33-7 

9.3 

6KSTL84 

60.8 

54.1  . 

I'? 

Average 

~~So7T~ 

54.1 

8.6 

6ASTL91  ' 

96.9 

3)1.0 

12.9 

6ASTL92 

A 

325 

100 

325 

36.2 

33.1 

13.7 

0ASTL93 

56.4 

32.6 

15.0 

Average 

5O 

.  33.2 

14.5 

6KSTL91 

95.7 

50.7 

17.1 

6KSTL92 

K 

325 

100 

329 

99.6 

50.4 

3  5.0 

6KSTL93 

99.7 

ho. 6 

17-9 

Average 

...  59.7 

50.2 

10.7 

6ASTL100 

49. 8 

(l) 

10.0 

6ASTL101 

A 

325 

1000 

329 

53.8 

50.7 

4.0 

6ASTL102 

...  54.3 

(1) 

10.0 

Average 

. 92.6 

50.7 

8.0 

6KSTL100 

30.7 

47.0 

20.0 

6K3TL101 

K 

329 

1000 

329 

91.9 

47.9 

3  9-7 

6KSTL102 

54,0 

.30.7.. 

14.0 

Average 

52.2 

48.5 

16.6 

(1) 


F.xtcnsometcr  malfunction. 


TkVL*  XtXYI -  Continued: 


Test 

Ultimate 

Yield 

Exposure 

Exposure 

Temp. 

Strength 

Strength 

Elonrat- 

Specimen 

Supplier 

T<anp,(*F)  Time(Hr. 

L12L. 

(Ksl) 

(Ksi) 

tion($) 

6ASTL85 

62.7 

54.9 

6.4 

6ASTL86 

A 

400 

100 

RT 

62.6 

54.9 

6.4 

6ASTL87 

62.1 

54.6 

6.4 

Average 

WT~ 

50““ 

6.4 

6KCTL85  ~ 

59.9 

50.9 

8.6 

6JCSTL86 

K 

hOO 

100 

RT 

59*8 

50.9 

8.6 

6KSTL87 

5?.6  .. 

50.3  . 

8.6 

Average 

_ . 59.8 

50.7 

8.6 

6ASTL88 

54.7 

43.1 

9.3 

6ASTL89 

A 

400 

1000 

RT 

54.4 

44.0 

10.0 

6ASTL90 

55.0 . 

45.1  ... 

9.3 

Average 

54.7 

44.1 

9-5 

&STL88 

52-7 

40.7 

9.3 

6KSTL89 

K 

400 

1000 

RT 

52.7 

40.7 

90 

6KSTL90 

52.8 

40.7 

10.0 

Average 

52.7 

40.7 

9.5 

6ASTL94  ' 

46.2 

""  43.5  “ 

12.1 

6ASTL95 

A 

400 

100 

400 

45.6 

42.7 

12.1 

6ASTL96 

45.2 

43.2 

19.3 

Average 

45.  Y 

43.1 

14.5 

TKSTI^lt 

* 

i^io 

40.9 

‘  16.5 

6K8TI£5 

K 

4oo 

100 

400 

46.8 

40.5 

13.6 

6KSTL96 

43-5 

_  .  39-9  . 

19-3 

Average 

44.4 

40.4 

16.4 

6ASTL97 

4o.2 

3^.5 

19.0 

6ASTL98 

A 

4oo 

1000 

400 

39.0 

35.2 

19.0 

6ASTL99 

3.8,9 

35-3 

24.0 

Average 

39^r 

_  35*6 

20.6 

6KSTL97 

37.4 

34.3 

TTf 

6KSTL98 

K 

4oo 

1000 

,  4oo 

37.9 

34.3 

17.8 

6KSTL99 

38.1 

34.8 

19.0 

Average 

_ 1I'2 _ 

Z  34-5 

18.5 

(l)  Extensometer  malfunction. 


TABLE  mvil 


THERMAL  STABILITY  OF  26l8  .ALUMINUM  ALLOY 
^  EXPOSED  AT  250 *F  FOR  10,  100  AND  1000  HOURS  AND 
TESTED  AT  ROOM  TEMPERATURE,  SURFACE  AND  MID-THICKNESS 
MATERIAL  FROM  4"  x  8"  BILLET,  LONGITUDINAL  AND 
LONG  TRANSVERSE  DIRECTJ  •iS 

Billets  (b)  and  (d)  ^ 


Specimen  Supplier 

Billet 

Location 

Exposure 

Titre 
(Hi  s) 

Ultimate 

Strength 

(KSI) 

Yield 
Strength 
.  (KSI) 

Elongation 

.  (56). 

8ASTL49 

Surface 

61.9 

It9.l1 

11.7 

8ASTL50 

A 

L 

10 

62.0 

1*9-9 

11.1 

8ASTL51 

61.8 

.  ..  ^.7  ... 

11.1  * 

Average 

Si. 9 

1*9*7 

11.3 

8KSTL15? 

Surface 

63.2 

51.2 

10.5 

8KSTL158 

K 

L 

10 

62.6 

‘30.8 

10.1 

8K3TL1S9 

63.5 

51.5 

11.0 

Aver. ' 

63.1 

_  51.2  . . 

10.5 

8AMU75 

Mid- 

S2.7 

52.2 

9-9 

8AMTL76 

A 

Thick 

10 

61.5 

50.lt 

9-9 

8AMTL77 

L 

60.9 

.  .  5Q..1 . .  . 

9-9 

Average 

6l.7 

5°*8 

9.9  . 

8WOTL130 

Mid- 

”  S3.0 

50.7 

9-9 

8KMTL131 

K 

Thick 

10 

63.6 

51.8 

9*9 

8KMPL132 

L 

62.7 

51.0 

9*1* 

Average 

“  63.I 

- 

9.7 

8ASTT130 

Surface 

59-9 

18.6 

6.8 

8ASTT131 

A 

LT 

10 

59-9 

119.9 

4.8 

8ASTT132 

60.2 

48.8 

6.1 

Average 

So.o 

-  1*9.1 

__  5.9 

8KSTT238 

Surface 

62.2 

1*9.2 

8.6 

8KSTT239 

K 

LT 

10 

62.3 

50.it 

6.6 

8KSTT2U0 

62.0 

1*9-5 

9.3 

Average 

62.2 

i*9.7 

8.8 

8ASTL58 

Surface 

So.lt 

tb, 0 

ll.lt 

8ASTL59 

A 

L 

100 

S1.1 

L9.C 

9.5 

O  *  omr  S' /s 

U/iOiJjQU 

61.6 

lt9.0 

9.5 

Average 

61.0 

48.0 

10.1 

SKSTLlSS 

Surface 

62.5 

50.lt 

9*3 

8KSTL167 

K 

L 

100  ' 

61.it 

49.2 

10.0 

8KSTL168 

01.3 

48.9 

9-3 

Average 

Si. 7 

l*9"-5 

9.5 

8AMTL93 

Mid- 

So  .6 

50.6 

8.7 

8AMTL9A 

A 

Thick 

100 

61.it 

50.4 

9.7 

8AMTL95 

L 

60.0 

50.0 

8.7 

gj&Sggfrx--* 


-  ^  •>  v.  *  ^.--4-  -S^v.-vr  ■*.  .  ^acrjC^r-  *:r^-  ■}  t'  -  :■■  'St-'.  '  '  ^~ 


\ 

»t>ie  xuvli  -  continue® 


Steelmen 

ftuaplier 

Billet 

location 

Exposure 

Time 

(Hr) 

Ultimate 

Strength 

(ffll) 

Held 

Strength 

_  _  .IK Sll  _ 

Elongation 

(*) 

8KKTL148 

Mid- 

64.1 

52.3 

10.6 

8KhSLl49 

K 

Thick 

ICO 

63.0 

50.7 

10.6 

3JQCTL150 

L 

62.1 

50.0 

10.6 

Average 

63.1 

51.0 

“  10.6 

8AS1T112 

Surface 

60.0 

48.2 

- 

8ASTT113 

A 

LT 

100 

59.8 

47.6 

6.4 

8ASTT114 

60.0 

47.5  . 

7.2 . 

Average 

59.9 

yf's 

6.7 

8KSTI220 

Surface 

62.3 

49.9 

7.9 

8KSTT221 

K 

IT 

100 

62.9 

50.6 

9.3 

8KSTT222 

62.6 

.  50,6  . 

8.6 

Average 

62.6 

50 .} 

8.6 

SastlSt 

Surface 

“53.3 

51.8 

9.3 

8feSTli68 

A 

L 

1000 

63.3 

51.9 

9.3 

8ASTL69 

62.9 

51.2 

10.0 

Average 

63.2  ; 

51.5 

9-5 

8KSTL175 

Surface 

43*3 

52.4 

9-3 

8KSTL176 

K 

L 

1000 

64.7 

53-9 

9-3 

8KSTL177 

64.1 

53.1 

9.3 

Average 

64.0 

53-1 

9*3 

8KMTL318 

Mid- 

62.3 

50.1 

11.4 

8KMTL319 

K  (l) 

Thick 

1000 

62.2 

49.1  • 

12.1 

8KMTL320 

L 

61.7 

48.9 

12.1 

Average 

~~&!.l 

49.7 

11.8 

8KMTL321 

Mid- 

6l.5 

49.2 

ii.4 

8KMTL322 

K  (1) 

Thick 

1000 

61.3 

48.7 

10.7 

8KMTL323 

L 

61.4 

49-2. 

10. •* 

Average 

6l.4 

10.9 

8ASTT221 

Surface 

61.4 

48.2 

5-7 

8ASTT122 

A 

LT 

1000 

6l.l 

48.7 

6.4 

8ASTT123 

62.0 

5i.2 

T*1 

Average 

— STl 

49.4 

6.4 

8KSTT229 

Surface 

63.8 

56.9 

8.6 

8KSTT230 

K 

LT 

1000 

63.6 

53-0 

6.4 

8KSTT231 

63.6 

52.9 

8.6 

Average 

Sj . 

I  ~ 

_ L2 _ 

(l)  Specimens  removed  from  Billet  (d)j  all  other  specimens 
from  Billet  (h). 
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THERMAL  STABILITY  OF  26l8  ALUMINUM  ALLOY 
EXPOSED  AT  325 1  FOR  10,  100  AND  1000  HOURS  AND 
TESTE)  AT  ROOM  TB4PERATURE,  SURFACE  AND  MID-THICKNESS 
MATZRIAL  FROM  4"  X  8"  BILLET,  LONGITUDINAL  AND 
LONG  TRANSVERSE  DIRECTIONS 


Ballets  '*>)  and  (d)  (l) 


Specimen 

Supplier 

Billet 

Location 

Exposure 

Time 

(Hrs) 

Ultimate 
Strength 
.  (KSI) 

Held 
Strength 
.  (KSI) 

Elongation 
(*)  _ 

8ASTL52 

A 

Surface 

61.6 

49.8 

9-9 

8ASTL53 

L 

10 

61,2 

49-3 

9.4 

8ASTL54 

61.6  - 

....  49.4 

8.4 

Average 

&L.5 

_  @.5 

9.? _ 

8kstli6o 

Surface 

50.9 

9.3 

8kstli6i 

K 

L 

10 

63.0 

50.9 

10.0 

8kstli62 

62.6 

50.7 

9.3 

Average 

50.8 

9.5 . . 

Mid- 

60.3 

11.0 

S/JESs® 

Thick 

10 

63.5 

1  Wm 

8.9 

j%!S9i 

1 

61.5 

K9H 

9-7  .... 

HHHMH 

IBH 

50 

51-3 

9-9 

W* 

52.0 

9-0 

nffiSgE  Jl 

10 

63.6 

52.0 

0.4 

ku???sSk  9 

wmmm 

-  62*9 

51-3 

8.7 

Average 

r  63.3 

?1*? 

9.0 

5ASTT106 

Surface 

49.4 

6.4 

8ASTT107 

A 

LT 

10 

59.5 

49.2 

6-0 

8ASTT108 

59.7  ... 

48.8 

5-7  . 

Average 

60.0 

"  49-1 

■5-7 

8KSTT214 

Surface 

&./ 

50.2 

8.6 

8XSTT215 

K 

LT 

10 

63.I 

64.1 

9-3 

,62.2 

50.0 

8.6 

6 

6 


6 

6 

l 


8.6 


ttfele  mmi  -  Coetlmted 


Specimen 

Supplier 

Billet 

Location 

fxpoaure 

Time 

(Hr.) 

Ultimate 

Strength 

(KSI) 

Held 

Strength 

(KSI) 

Elongation 
(*)  _ 

8AMTL96 

Mid- 

62.1 

52.6 

9.2 

8AMTL97 

A 

Thick 

100 

62.0 

51-9 

9-2 

8AMTL98 

L 

61.8 

52.0 

_  9.3 

Average 

&.0 

52.2 

9.2  ... 

850x351 

- 

Mid- 

£3.4 

52.5 

9.9 

8KMTL152 

K 

Thick 

100 

63.8 

52.8 

9.2 

8KMTL153 

L 

63.5 

. 52.5  .  _ 

9.3 

Average 

63.0 

52.6 

9.5 . 

arsTm5 

Surface 

61.9 

51-9 

7-3 

8Asmi6 

A 

LT 

100 

61.2 

52.0 

4.7 

flASmi7 

60.8 

50.3 

6.8 

Average 

51.4 

6.3  . . 

8KS1T223 

Surface 

63.9 

53.2 

9.3 

8KSTT224 

K 

LT 

100 

63.3 

52.6 

6.4 

8KSIT225 

63.4 

52.9 

7.1 

Average 

&5 

52.9 

7.6  _  . 

Sastlto 

Surface 

59.2 

51.9 

9-3 

8ASTL73. 

A 

L 

1000 

59.6 

52.2 

9.3 

8ASTL72 

59.2 

51.9 

8.6 

Average 

59.3 

. 52.0  .  _ 

9.1  _  . 

ScSTLlTo" 

Surface 

50.4 

53 .4 

9.3 

8KSTL1T9 

K 

L 

1000 

61.2 

54.1 

9.3 

8KSTL180 

61.5 

54.5 

8.6 

Average 

54.0 

9-1  ...  . 

0KMEL324 

Mid- 

57.3 

48.2 

10.0 

8KMTL325 

K  (1) 

Thick 

1000 

57.2 

48.5 

10.0 

8KMTL326 

L 

56.0 

47*2 

9.3 

Average 

' 

fj-9 

9-7 

SKMTL327 

Mid- 

5S-5 

46.2 

10.0 

8KMTL328 

K  (1) 

Thick 

1000 

57.8 

47.0 

10.0 

8KMTL329 

L 

57-5 

49.2 

9.3 

Average 

.  57.3 

47.5 

9.7 

8ASTT124 

Surface 

59.4 

52.8 

6.4 

8ASTT125 

A 

LT 

1000 

59.5 

52.9 

7.1 

8ASTT126 

59.6 

.52.8 

5.7 

Average 

59.5 

£.8 

6.4 

&CSTT232 

Surface 

60.8 

53- ? 

8KSTT233 

K 

LT 

1000 

60.7 

53.5 

9.3 

8KSTT234 

61.3 

54.3 

.  9.3  ... 

Average 

60.9 

_ aJL 

_ Id _ 

(l)  Specimens  removed  from  Billet  (d);  all  other  specimens 
from  Billet  (b). 


Sable  mix 


THERMAL  STABILITY  OP  26l8  ALUMX9UM  ALLOT  BPG8ED  AT  kOOT 
FOR  10,100  ABD  1,000  BOOTS  AHD  TBBBH?  AT  ROOM  TMRBtATURE, 
SOXPACB  AID  NXD-mCXUSS  MATBUAL  IROK  4"  x  8"  BILLET, 
LOfOnCDUIAL  AID  LOIG  THA18VSKK .  DIHBCTI0V8 
BUlete  (b)  end  (d)  U) 


Ultimate 

Yield 

Billet 

Exposure 

Strength 

Strength 

Elongation 

Specimen 

Supplier 

Location 

Ti»e  (Hr) 

(Kai) 

(Kai) 

.  (*) 

8ASTL55 

Surface 

60.1 

52.6 

8.4 

8ASTL56 

A 

L 

10 

60.1 

52.8 

9-7 

8ASTL57 

60.6 

53*1 

9.4 

Average 

&0.2 

52.8 

9.2 

8KSTL163 

Surface 

62.2 

51*9 

8.6 

8KSTL164 

K 

L 

10 

62.6 

51.6 

9.3 

8KSTL165 

61.6 

50.8 

9.3  _ 

Average 

62.1 

51.4 

.  9.1 

awtksi 

Mid- 

58.2 

50.8 

9^4 

8AKTL82 

A 

Thick 

10 

57.7 

50.0 

9.2 

SAMCL83 

L 

58,0 

50.0 

10.4 

Average 

5§.0 

50.3 

9.7 

8eKTL136 

Mid- 

60.9 

53*2 

9.4 

8necLi37 

K 

Thick 

10 

60.9 

53.5 

8.9 

8KMTL138 

L 

61.9 

54*7 

9.2 

Average 

61.2 

.  53*8 

9.2  .  ‘ 

8ASTT109 

Surface 

59.1 

52.4 

5.9 

8ASTTU0 

A 

LT 

10 

59.0 

52.7 

4.5 

8ASTT111 

59.7 

53.3 

4.5 

Average 

59.3 

5.0 

8KSTT21T 

Surface 

61.8 

54.9 

9.3 

8KSTT218 

K 

LT 

10 

61.2 

52.7 

8.6 

8KSTT219 

62.1 

53.4 

8.6 

61.7 

5".8  ” * 

Surface 

56.2 

?i.9 

10.7 

8astl65 

A 

L 

100 

55-1 

45*5 

9.9 

8ASTL66 

_ 55-3 

45.9 

9.9 

pfcS33x?A3 

BHHHH 

HVHHH 

MHHBBI 

m  1  ii  '■ 

4btl 

10.2 

8KSTL172 

Surface 

60. 5 

52.9 

8.6 

8KSTLI73 

K 

L 

100 

61.0 

53.1 

9.3 

....  6o-3 

52.9 

8.6 

Average 

■■■■■ 

■HHHH 

60.6 

53.0 

- O - 

Mid- 

53*7 

44.3 

9.0 

8AMTL100 

A 

Thick 

100 

56.0 

47.0 

10.4 

8AMTL101 

L 

-  55.2 

46.1 

10.4 

Average  55.0  45*8  9.9 


'roles — <j 


.. 

»m«t 

acgbexsare 

2t*«gth 

Strength 

gpeclaen  *a*Lttr 

Um%im 

mi) 

(Xai) 

8RMeia^ 

Hid- 

'  *• 

$6*0 

46.5 

10.4 

8aoifLi55 

X 

thick 

100 

$6*3  ■ 

46.7 

10.0 

SsmsusS 

3"  _  ^  . 

'  ... 56,2 

46.9 

10.0 

«nxi» 

^  -  ;  _ 

.  4SJ7 

10.1 

mmSST 

'  Barfhca 

-  -1  - 

46*5 

8,2 

8ASmi9 

A 

IT 

100  ■  - 

.  55.4 

46.5 

8.3 

8AFI7120 

Ox  -,s 

-  - 

5.4*7 

.45.6  _ 

7.9 

SEwSSeiO 

- 

46.2 

8.1 

Surface 

59*.£* 

53.1 

8.€ 

SKJBTE22T 

X 

LS 

100 

60.5 

53.6 

8.6 

8X8TT228 

....  60.5  . 

54.6 

8.6 

,  Ats»b 

So.  2 

55TB 

8.6 

SAML73 

Surface 

51.T 

£1.0 

10.0 

QA8TL74 

A 

L 

1000 

51.6 

40.8 

10.0 

8AS2LI5 

51*8 

40.6 

10.0 

At«»» 

51.7 

4o.8  * 

10.0 

Skshjlsi 

Surfacs 

51.2 

39.7 

9-3 

ftygiy.iftp 

X 

L 

1000 

52.0 

40.5 

10.7 

8KSTLX83 

52.0  . 

40.6 

10.0 

Awnct 

».y 

40.3 

10.C 

SWBu330 

U) 

ma- 

48.6 

3V.5 

11.4 

8WEL331 

X 

thick 

1000 

48.2 

34.5 

n.4 

8Df&332 

L 

49.2 

34.2 

11.4 

AvtlMW 

48.7 

.54.2 

11.4 

&OOL333 

U) 

Mid- 

48.2 

33.9 

12.1 

8DCL334 

K 

thick 

1000 

49.2 
. 4S-5 

34.7 

12.8 

BDOL335 

L 

34.1 

12.1 

Ayere«* . . 

48.6 

_.... 

12.3 

SA8!T12| 

8*s rmd 

A 

Surface 

LT 

1000 

“51TB 

51.1 

40^8 

40.5 

7-9 

7.9 

ansrrm 

..  .50.9 

40.2 

8.6 

Araxkm 

51.2 

~Wf. . 

8.1 

man 235 

2arfa.ce 

§oX~ 

39.7 

10.0 

8x81*236 

K 

LT 

1000 

51.7 

40.2 

8K0TR37 

51.3 

40,0 

10.0 

ArerKge 

51*2. 

10.0 

(l)  Specials  rasored  £ro»  x  S'*  ‘billet  (d). 


Table  XI) 


THERMAL  STABILITY  OF  2ol8  ALUMINUM  ALLOY  EXPOSED  AT  250*F 
FOR  1C*  100  ATH)  1000  HOURS  A®  TESTED  AT  250  *F,  SURFACE 
AMD  MID -THICKNESS  MATERIAL  FROM  V  x  8"  BILLET 
LONGITUDINAL  AND  LONG  TRANSVERSE  DIRECTIONS 
Billets  (b)  and;  (a)  U) 


Specimen 

Supplier 

Billet 

Location 

Exposure 
Tine  (Hr) 

Ultimate 

Strength 

(KBI) 

Yield 

Strength 

(KBI) 

Elongation 

m _ 

8ASTL76 

8ASTL77 

8ASTL78 

A 

Surface 

L 

10 

57-8 

57.9 

..  57.6  .  . 

47.6 

47.7 
47.3 

12.9 

12.9 

13.1 

Average 

57 -0 

.  W*5 

13.1 

8kstli84 

Surface 

58.(3 

49.8 

0.6 

8KSTLI85 

K 

L 

10 

59-1 

49-9 

13.6 

8KSTL186 

. 58.4 

. 50.-3 

10.7 

Average 

. . 58.7  . 

50.0 

n.o 

8AMTL84 

Mid- 

56.4 

46.5 

10.7 

8AMTL85 

A 

Thick 

10 

56.0 

47.3 

10.7 

8AMU.86 

L 

56.3 

46.6 

10.7 

Average 

« 

5^p 

46.8 

10.7 

8KMEL139 

Mid- 

59-4 

49.0 

ii.4  ~~ 

8KMTL140 

K 

Thick 

10 

58.7 

48.8 

12.9 

8kmtli4i 

L 

58.! 

46.9 

13.6 

Average 

58.7 

48.2 

12.6 

fiAsmos 

Surface 

57.5 

46.9 

10.7 

8ASTT104 

A 

LT 

10 

56.5 

46.4 

7-1  --  ' 

8ASTT105 

...  56.8 

46.8 

9-3  •  - 

Average 

56.9 

46.7 

9.0  - 

8KSTT211 

Surface 

& 

50.0 

11.4 

8KSTT212 

K 

LT 

10 

58.9 

50.3 

7.0.  ,  . 

8KSTT213 

_  -5.8.6 

..  4 9.9  . 

9-3 

Average 

5§.8 

50.1 

9.5  ^':  - 

8ASTLH5 

Surface 

58.2 

48.1 

13.6 

8ASTL86 

A 

L 

100 

57-4 

46.0 

'  9 

8ASTL87 

57.3 

45.4 

i-  -1  ' 

Average 

....  57.-6 

46.5 

O 

8KSTL193 

Surface 

58.3 

'  4874 

lu.7 

8KSTL194 

K 

L 

100 

59.0 

46.2 

9-3 

8KSTL195 

58.8 

49.2 

13.6 

Average 

58.7 

W& 

11.2 

8AMTL102 

Mid- 

56.4 

48,2 

12.  D 

8AMTL103 

A 

Thick 

100 

56.7 

48.1 

12.1 

8AMTL104 

L 

56.6 

47.7 

11.4 

Average 

5.6.6 

48.0 

11.9 
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XL  -  Continued 


Specimen 

Supplier 

Billet 

Location 

tepoaure 

TiaeCEre) 

Ultimate 

Strength 

im) 

— mn — 

Strength 

(XSI) 

Elongation 

&atm$T 

aOfTL!58 

8KMTL159 

K 

m*- 

Thick 

L 

100 

59.4 

58.4 

48.4 
49*3 
_  47*3 

13*6 

12*9 

13*6  ... 

Average 

- 

5^*6 

48.3 

13.4 

8ASTT139 

Surface 

57*4 

46.2 

8.6 

QAsmuo 

A 

LT 

100 

57*2 

46.9 

7.1 

8AS5Tl4l 

- 

3H 

46.4 

10.0 

Average 

4675 

8.6 

SkshsSt 

' 

Surface 

5!*? 

7 

7*i 

Bxs&spM 

X 

Iff 

100 

58.6 

47.8 

12.1 

a CSTT249 

58.6 

48.3 

14 _ 

Average 

58*6 

iiff.3 

8.8 

Surface 

fcS.i 

51*1 

12.9 

8ASTL95 

A 

L 

1000 

58.6 

49*5 

12.9 

8A3TI06 

58-T  __ 

50.1 

13.6 

Average 

50.2 

13.1 

&KSTI202 

Surface 

w  •  T 

54.1 

8.6 

8KSTL203 

K 

L 

1000 

61.2 

53*6 

12.1 

8KSTL204 

61.1 

......  52*7 

5*7  .... 

Average 

bl*0 

.  53,5 

8.8 

&CMTL300 

Mid- 

“Ss”' 

47*1 

9*3 

8KHTL301 

«  (1) 

Thick 

1000 

57.4 

46?4 

11*4 

8KKTL3Q2 

L 

.  57^9  _ 

46.4 

11.4 

Average 

_  57*9 

46.6 

10.7 

SKMTL303 

Mid- 

57*3 

10.7 

aocn.304 

K  (!) 

Thick 

1000 

60.9 

51*4 

16.4 

8KMTL305 

L 

61.0 

^42,2 

_ 

Average 

8aSi5.4§ 

8ASTT149 

8ASm5Q 


^tT 

50.2 

48.9 

si: 


TX 

6.4 

6.4 

“SX 


A 


Surface 

LT 


1000 


Agraffe, 

SKSTT256 

8KSTT257 

6KSTT258 


Surface 

LT 


1000 


51.5 

52.7 


5.7 

2.9 

20. 

b* 0 


Average 


HZ 


(l)  Specimens  removed  from  Billet  (d);  all  other  specinens 
from  Billet  (h). 
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Table  XLI 


THERMAL  STABILITY  OF  26l0  ALUMINUM  ALLOY  EXPOSED  AT  32^*F 
FOR  10,  100  AND  1000  HOURS  AND  TESTED  AT  325#F,  SURFACE 
AND  MID-THICKNESS  MATERIAL  FROM  U"  x  8”  BILLET, 
LONGITUDINAL  AND  LONG  TRANSVERSE. DIRECTIONS 
Billet*  (b)  and  (d)  U) 


Br^SVv^r  **■ 


Table  XXX  -  Continued 


Specimen 

Supplier 

Billet 

Location 

Exposure 
Time  (hr) 

Ultimate 

Strength 

(KSI) 

Yield 

Strength 

(KSI) 

Elongation 

(i). 

8KMTL160 

8lC)fZLl6l 

X 

Mid- 

Thick 

L 

100 

53.9 
55.1 
....  55.2 

45.8 

46.8 
45.5 

17.9 

16.4 

16.4 

8XMTL162 

Average 

54.7 

46.0 

16.9”^ 

BSsmUs 

Surface 

53.8 

44.4 

12.1 

8ASTT143 

A 

LT 

100 

53*8 

45.7 

10.7 

8ASTT144 

. 54.0 

44.6 

8.6 

Average 

53.9 

44-9 

10.5  .  . 

kST3250 

Surface 

$.2 

48.i 

12.6 

8KSTT251 

K 

LT 

100 

54-5 

48.7 

8.6 

8K9TT252 

55.0 

41-8 

9.3 

Average 

50 

4U.2 

10.2 

0ASTL97 

Surface 

52.6 

"  47.5 

12.9 

8ASTL98 

A 

L 

1000 

50.8 

47.2 

15.0 

8ASTW9 

50.9 

46.4 

3.5.7 

Average 

51.4 

47.0 

14.5  . . . 

&CSTL205 

Surface 

5^*3 

51.9 

12.9 

8KSTL206 

K 

L 

1000 

54.7 

49.9 

10.0 

8KSTL207 

55.0 

50.9 

10.0 

Average 

55.3 

io.9 

11.0 

8KMIL3O6 

Mid- 

48,2 

43.5 

16.4 

8KMTL307 

K  (l) 

Thick 

1000 

49.3 

44.5 

15.7 

8KMTL308 

L 

48.7 

44.3 

16.4 

Average 

48.7 

"44.i  “ 

16.1 

SKMTL309 

Mid- 

47.9 

43.2 

16.4 

8KMTL310 

K  (1) 

Thick 

1000 

48.9 

43.9 

16.4 

8KMTL311 

L 

40.0 

44*7 

16.2 

Average 

48.6 

43.9 

l6.3 

Sasttiji 

Surface 

50.3 

46.8 

11.4 

8ASTT152 

A 

LT 

1000 

51.1 

46.1 

9.3 

8ASTT153 

51.6 

47.9 

9.3 

Average 

51.0  . 

46.9 

10.0 

8KSTT259 

Surface 

5O 

50.7 

12.9 

8KSTT260 

K 

LT 

1000 

55.9 

51.8 

10.7 

8KSTT261 

'  55.5 

51.3  . 

8.6 

Average 

_ sa. ... 

10.8 

(l)  Specimens  removed  from  Billet  (d),  all  other  specimens 
from  Billet  (b). 


Able  XLZZ 


THERMAL  STABILITY  OF  26l8  ALUMINUM  ALLOY 
EXPOSED  AT  400*F  FOR  10,  100  AM)  1000  HOURS 
AND  TESTED  AT  400%  SURFACE  AMD  MID-THICKNESS  MATERIAL 
FROM  It"  x  8"  BILLET'  LONGITUDINAL  AND  LONG  TRANSVERSE  DIRECTIONS 

Billet*  (b)  and'  (d)  f2) 


Specimen 

Supplier 

Billet 

Location 

Exposure 
Time  - 
-  (Hr®)  ... 

Ultimate 

Strength 

(ksi) 

Yield 

Strength 

(KSI) 

Elongation 

i 

8ASTL82 

8ASTL83 

8ASIL84 

A 

Surface 

Jj 

10 

45.0 

45.0 

...  i*5-9 . 

40.8 

40.0 

41.2 

17.9 

20.0 

17.1 

Average 

!*5 -3 

‘'“'40.7 

18.3 

0KSTL19O 

Surface 

1I5.5 

43.3 

13.6 

8KSTL191 

K 

L 

10 

44.9 

43.0 

16.4 

8KSTL192 

45.0 

43.0 

21.4 

Average 

43.1 

.17.1 

3aml90  ” 

Mid- 

lt3.lt 

38.8 

18.6 

8AI-TEL91 

A 

Thick 

10 

.  ltlt.lt 

38.4 

13-6 

8AMTL92 

L 

. 

38.4 

.  15.0  .  ... 

Average 

44.1 

■  38.5 

15.7 

8KMTLlit5 

Mid- 

45.1 

40.4 

'■*  *1 

8KMEL146 

K 

Thick 

10 

46.2 

4o.9 

14.3 

8KMEL147 

L 

46.6 

42.0 

12.1 

Average 

46.0 

4i.i 

~12.S 

8ASTEL36 

Surface 

~  1+4.5 

4o.4 

12.9 

8ASTT137 

A 

LT 

10 

44.7 

39-6 

18.6 

8ASTT138 

-J) 0.2_  ... 

14.3  .. 

Average 

44.8 

4o.3 

...  15.3 

8KSTT244 

Surface 

1+3.7 

4i.fr 

17.9 

8KSTT2H5 

X 

LT 

10 

44.2 

42.2 

18.6 

8XSTT246 

44.1 

42.6 

36.4 

Average 

44.0 

42.2 

17.6 

0ASTL9I 

Surface 

46.5 

4i.2 

10.0 

8ASTL92 

A 

L 

100 

4i.o 

36.5 

15.7 

8ASTL93 

4i.4 

36.9 

...  17.9 

Average 

4s.0 

"38*2: 

8kSTL199~ 

Surface 

46.3 

42.9 

16.4 

8KSTL200 

X 

L 

100 

44.5 

44.0 

20.0 

8KSTL201 

47.0 

44.6 

14.3 

Average 

__ 

4p 

”  if?  " 

8AMTL10B 

Mid- 

4 lit 

36.7 

16.4 

8AMTL109 

A 

Thick 

100 

41.4 

36.9 

15.0 

8aI"TIliio 

L 

42.1 

37-3 

15.0 

Average 

37.0 

_ _ 

Tfcble  XLII  -  Continued 


Specimen 

Supplier 

Billet 

Location 

Sxpot*'i*e 

Time 

(Hr*) 

Ultimate 

Strength 

_  (ksiT 

Yield 

Strength 

(KSI) 

Elongation 

8KMTLI63 

Mid- 

41.8 

37.0 

14,3 

8KMTL164 

K 

Thick 

100 

41.5 

36.6 

15.0 

6KKTU65 

L 

41.6 

36.9 

15.7 

Average 

41.5__ 

36.7 

15.3 

555555 

Surface 

41.0 

35-6 

14.3 

8ASTT146 

A 

LT 

100 

42.5 

38.2 

11.4 

Qastti47 

41.2 

37.7 

15.0 

Average 

4l.6 

37.2 

13.6 

8KST3253 

Surface 

55.5 

43.0 

12.2 

8KOTJ255 

K 

LT 

100 

45.8 

43.1 

13.6 

8JCSTT255 

44.9 

42.2 

11.4 

Average 

45.5 

42.8 

'  12.4 

Sastlioo 

Surface 

39-5 

35.2 

17-9 

8ASTL101 

A 

L 

1000 

38.? 

34.9 

15.7 

8ASTL102 

37.6 

34.8 

16.4 

Average 

38.6 

35.° 

16.7 

8KSTL20o 

Surface 

43.2 

38.4 

12.9 

8KSTI209 

K 

L 

1000 

43.4 

37.2 

17-9 

8KSTL210 

*' 

44.2 

38.2 

15.7 

Average 

43.6 

37.9 

15-5  ... 

AocrL3l2 

Mid- 

34.7 

30.2 

25.O 

8KMTL313 

K  (2) 

Thick 

1000 

34.5 

29.6 

24.3 

8KHTL314 

L 

34.8 

29.5 

27.1 

Average 

34.7 

29.8 

25.5 

8nm,3i5 

Mid- 

(3; 

w 

(3) 

8KMTL3X6 

K  (2) 

Thick 

1000 

34.2 

29.2 

22.9 

8KMTL317 

L 

-  35.4  .. 

30.5 

22.1 

Average 

34.8 

29.8 

22.5 

8ASTT154 

Surface 

39.4 

35.2 

20.0 

8ASTT155 

A 

LT 

1000 

35.9 

36.5 

22.1 

8ASTT156 

43.0 

(1) 

18.6 

Average 

4o.8  “ 

3p 

20.2 

8KSTT262 

Surface 

38.2 

15.0 

8KSTT263 

K 

LT 

1000 

42.9 

38.0 

18.6 

8KSTT264 

43.1  ... 

38.3. 

18.6 

Average 

43.2 

m 

”17.4 

(1)  Extensoeaeter  Malfunction. 

(2)  Specimen*  removed  from  Billet  (d);  all  other  specimens 
from  Billet  (h). 

(  3  )  Damaged  Specimen . 


WsJSSSL 

THBflttI  STABILITY  OF  26l8  AL0MX9UM  ALLOT  EXPOSED 
AT  325*?  AID  400*7  TOR  100  AID  1000  HOURS,  SURFACE  MATEtlAL 
FROM  8“  x  11"  BILLET,  lohoxtudhal  dzxbctzok 
Billet  (c) 


Average 


11KSTL25 

11KSTL26 


Average 


Exposure  Exposure  Test 


Ultimate  Yield 

Strength  Strength  Elongation 


A*jriTi  ljv  *  t* 


62. 

A 

325 

100 

RT 

62. 

6l. 

IG711 


lOl 


1IASTL6 


Arerue 


Ave 


iiastlio 

11ASTL11 

11ASTL12 


Average 


CQMPM8SI0I  PROPERTIES  OF  26l8  ALUHUDM  ALLOY 
AT  ROOM  TMPHUWURE  FROM  SURFACE  MATERIAL  OF 
3"  X  6-1/2"  BILLET,  LONGITUDIHAl,  10*0  TRANSVERSE 


AID  SHORT  TRANSVERSE  DIRECTIONS 

Billet  (a) 

Specimen 

Billet 

Supplier  Location 

Yield 
t,  Strength 

Modulus  X  106 

(MI) 

6ASPL70 

6ASPL71 

Surface 

A  L 

59*7 

60.0 

11.0 

10.0 

6ASPL72 _ _ 57.0 _ 10.6 


mm 

58.9 

10.5 

Surface 

5&.B 

10.3 

6KSPL71 

K 

L 

56.2 

9-9 

6KSPL72 

56.1 

10.6 

Average 

10.3 

6ASPT73 

Surface 

57.3 

10.5 

6ASPT74 

A 

LT 

57^ 

11.0 

57-9  _ 

9.7 

HHH 

MHHBBHHI 

57.5 

10.4  . 

Surface 

55.0 

10.2 

K 

LT 

5^.6 

10-3 

5M 

9.5 

Average 

5^.7 

20.0 

6ASPS7& 

Surface 

53.2 

11.0 

6ASPS77 

A 

ST 

52.I 

10.7 

6ASPS78 

52.8 

10.8 

Average 

52.7 

10.8 

Surface 

56.2 

10.5 

X 

ST 

56.0 

10.5 

6KSPS78 

59.2 

10.1 

Avera ge 

_ ilrl.., _ 

io.if 

Me?- 


TAHJE  m 

C0WRES8ICR  PROPERTIES  or  2618  aluminum  alloy  as 
ROOM  IBWRAWRE,  250*F,  32$*F  AMD  400*F  FROM 
SURFACE,  QJARTXR-THICKHESS  AMD  MD-THICKNESS 
OF  4"  x  8"  BILLET,  LCMOXTUD3HAL  AMD  LCKG  TRAMSVHtSE  DIRECTIONS 

Billet  (b) 


Qaspli 

6ASPL2 

8ASPL3 


TFest" 


Specimen  Supplier 


Billet 

Location 


Team 


“Held 

Strength 

w. 


Surface 

L 


HT 


54.0 

53.9 


f 


.0 


Modulus 
PSI  x  10° 


10.1 

10.6 

10.8 


Average 
8KSPL3T 


2iL 


10.5 


8KSPL38 

8KSPL39 


Surface 

L 


RT 


55.2 

55-8 


10.5 
1C. 8 
10.4 


Average 

Saqpli  ' 


.55-2 


jslA. 


8AQPL2 

8AQPL3 


Quarter- 

Thick 

L 


RT 


53.3 

53-4 

J2.1 


10.2 

10.2 

10.3 


Average 
8KQPL4 


J2£. 


JP-ig- 


8KQPL5 

8KQPL6 


Quarter- 
Thick  . 

L 


RT 


55.7 

54.5 


10.7 

10.7 

10.9 


Average 


&AMPL1 

8AMPL2 

8AMPL3 


3 


.2 


10.8 


Kid- 

ThiUk 

L 


RT 


9-5 

^9.9 

520. 


10.5 

9-9 

10.1 


l 


Average 


i5!3» 


8KMEL5 

8XMPL6 


X 


Mid- 

Thick 

L 


RT 


J0^_ 


51.5 

50.1 

-24. 

51TF 


10.2 

ToX 


9.7 

10.5 


-Jtesa g. 

8ASPTL3 


10.2 

10.4 


aASPTl4 

8ASPT15 


Surface 

IT 


RT 


50.2 

51-3 

Hi 


10.4 

10.5 
10.4 


Average 

Scspt4"9  " 


8KSPT50 

8KSPT51 


K 


Surface 

LT 


,  RT 


54.9 

54.4 

III 


10.3 

10.3 

11.0 

1ST 


Average 
HasSl4 


1ST 

10.5 

10.6 


8ASPL5 

8A3PT.6 


Surface 

L 


250 


52.7 

52.7 

52.2 


TABUS  XLY.  i  continued) 


Specimen  Supplier 


8KSPL40 

8KSPL41 

8KSPL42 


Average 

5ASPT16 

8ASPT17 

8ASPT18 


Average 

Sasplt 

8ASPL8 
8ASFT.Q 


Average 
8KSP1A3 
8KSPIM 
8KSPL45 


Average 
8ASPT19 
8ASPT20 
8ASPT21 


Average 

8ASPL10 

8ASPL11 

8ASPL12 


Average 


* 

8KSPL47 

8KSPL48 


Average 

8ASPT22 

8ASPT23 

8ASPT24 


Average 


Billet 

Location 


feat 

Ten 

JSL 


Strength 

JgffiL- 


K 


Surface 

L 


250 


Surface 

LT 


250 


Surface 

L 


325 


Surface 

L 


325 


Surface 

LT 


325 


Surface 

L 


400 


Surface 

L 


koo 


Surface 

LT 


400 


55.5 

54.7 

54.8 


m 

48.2 

52.5 


49.8 

51.0 


50.2 


52.3 

52.5 

55.6 


1 


Si 


9.7 
49.1 
(1) 
ttx 


X 

45.9 

48.3 

W. 0 


thtt 

47.2 

47.8 


TUTf 

44.6 

44.7 

mrir 


Modulus . 
PSI  x  K)6 


10.7 

10.x 

10.4 

T7PT 


I6.1' 

9.2 

9.8 

~TT 


TV 

9.6 

9.8 

irrr 


TT 

9.7 

9.7 

’W 


10.0 

9.9 

(1) 

16.0 


9.9 

9.5 

10.3 


W 

9.4 

9.3 

■^r 


luT 

9.5 

9-5 

"5T 


(l)  CaapresBometer  malfunction 


131 


Table  ZL7II 


COMPRESSION  PBOFBtTXSS  OF  26l8  ALUMINUM  ALLOX  AT 
ROOM  TMPERATURE,  250*?,  325*?,  A  HO  400%  FROM  SURFACE 
QUART® -THICKHESS  AHD  MID -THICKNESS  OF  4"  X  8”  KAISER  BILLET 
LONGITUDINAL,  LORO  TRANSVERSE  AHD  SHORT  TRANSVERSE  DIRECTIONS 

Billet  (d) 


Specimen 

Billet 

Location 

Test 

Temperature 

*F 

Yield 

Strength 

im) 

Modulus. 

X106  p*i 

8KSPL300 

Surface 

52.1 

10.5 

8KSPL301 

L 

RT 

52*6 

10.3 

8KSPL302 

52.4 

10.6 

Average 

52.4 

10.4 

&CSPT303 

Surface 

49.1 

10.2 

8KSPT304 

LT 

RT 

50.9 

10,3 

8KSPT305 

-49.3 

11.8 

Average 

49.9 

10.7 

8KSPS315 

51.0 

IL.3 

8KSPS316 

51.0 

7i6  (l) 

8KSPS317 

Surface 

51.1 

10.6 

8KSPS318 

ST 

RT 

51.1 

10.7 

8KSPS319 

50.6 

10.5 

8KSPS320 

51.8 

10,4  ' 

Average 

-51.1  . 

10.7 

8KQPL339 

Quarter 

53.7 

10.4 

8KQPL340 

Thick 

RT 

54.1 

10.6 

8KQPL341 

L 

- 

_  53.3 

10.4 

Average 

.  53.7  _ 

io.4 

8KMPL342 

Mid- 

53-7 

10J8 

8KMPL343 

Thick 

RT 

53.5 

10.6 

8KMPL344 

L 

.  53.4 

10.4 

Average 

53.5 

ioTS" 

&KSPT306 

Surface 

* 

fe.5 

10.2 

8KSPT307 

LT 

250 

49.5 

10.2 

8KSPT308 

...  49,6 

9.7 

Average 

___  49.5  . 

10.0 

8KSPS321 

50.4 

16,0 

8KSPS322 

50.6 

9.6 

8KSPS323 

Surface 

50,4 

9.6 

8KSPS324 

ST 

250 

50.8 

9.8 

8KSPS325 

50.9 

10.4 

8KSPS326 

-  49_.7_.__ 

10.1  ... 

Average 

50.4 

_ 
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TW&e  XLTHZ 


msrm  propskoes,  «/iw.o9  or  2618  kuxnm  mm  at 
sock  TBggugaei,  yif?  aro  4009?  pbok 

SURfACR  MATERIAL  CT3ex  6-l/2*  BILLET, 

ummmAi  m  yarn  rmsms*  dirsction 


Bin«t  (a) 


Specissn 

, Supplier 

34n#t 

I*  cation 

- 5esT — 

Tessera tore 

m 

Ultimate 

Strength 

(K5I) 

Yield 
Strength 
,-_i  (ssi) 

6ASBL25 

6ASBI26 

6ASBI-?? 

A 

Surface 

L 

RT 

125.3  _- 

119.3 
122.6 

a> 

-95*2 

95,2 

Average 

"\&£ 

:  95,2 

6ksbl26 

6K5BL2? 

K 

iSurfsse 

L 

a r 

HtX“ 

119.9 

116.5 

84.4 

— A2- _ - 

Average 

318.1 

S^.i 

~”5X33F34 

6ASET35 

6ASBT36 

A 

Surface 

is  -  - 

RT 

320 

122.6 

125.3 

89*5 

89.5 

Average 

325.3 

^8$»8  -- 

ntCTfjr” 

6KS3T35 

6KSBT26 

-  Surface 

K  Iff 

RT 

124.4 

122.1 

5TTB 

91.6 

91.2 

Average 

— Esrr~ 

6ASBL29 

6ASBL30 

A 

Surface 

L 

325 

110 

116.6 

114.0 

“SO 

79.4 

Average 

&L.i 

5KSBL28 

6KSBI29 

6K3BL30 

K 

!&rfaoe 

L 

325 

112.5 

113.5 

114.2 

8375 

75*6 

79.9 

^jforerage 

'  .  M5.3 

79*$  _  . 

6ASB?38 

6ASBT39 

A 

&u*P*ee 

IT 

325 

H7.9 

117.0 

116.0 

82.6 

(1) 

‘Average 

no 

~  3375 

65SST38 

6KS8T39 

K 

Surface 

IT 

325 

Ho72 

112.4 

113.1 

”~”?E7~~ 

77.3 

78.4 

Average 

lli.§ 

zzaszzz 
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Test  ultimate  Tield 
Billet  Temperature  Strength  Strength 


Tahiti  ZZJX 

BKAHIiiO  PROHBIlia,  */l>»2.0.  Of  2618  ALOKDIW  ALLOT  AT 

250°F,  325°r,  And  *00°F  FROM 

na  qpmgR-fflicpass  akd  Hm-THrcmss  op  4*  x  8«  «m» 

LONQITUI3INAL  AND  L0t»  TRAHSVXR8B  DUOBCTItM 
Billet  (b) 


Surface 


8KSBL26 


IM.  :)M 


8ASBT14 


129 
8KSBL30 


fttiUXUX  -  Coctinu*d 


B*am6 

8ASWI? 

8ASBT18 


easski 

MQBT42 


Billet 

location 

Serfaor 

Iff 


Tost 


Uliiasto  Yield 
Stroifth  Strength 
(XSI)  (ETI) 


n?.i 

119.8 

120.3 


120.8 

124.3 


8A3BL6 


8KSBL32 

8ES8L33 


131.3 

lK.o 


112.1 

106.9 

Tufa 


8A39T20 

3A3BT21 


8KS8T44 
6X23 3T45 


116.0 

315.3 


311.0 

113.6 


SASBlai 

8ASK12 


8KSBL35 

8XS8L36 


8A5BT23 

8ASST24 


8KSST47 

8KSBT48 


102.0 

103.6 

104.1 


102.2 

101.3 

T5Q~ 

103.6 

106.3 


100.2 


103.0 
"15 £t 
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Tible  L 

BEARING  PROPERTIES,  e/D  -2.0,  OF  26l8  ALUMINUM  ALLOY 
AT  ROOM  T1MPERATORE  FROM  SURFACE  OF  8"  x  ll"  BILLET 
LONGITUDINAL  AND  LONG  TRANSVERSE  DIRECTIONS 

Billet  (c) 


Billet 

Specimen 

Supplier 

Location 

Ultimate 


11ASBL1 

Surface 

11ASBL2 

11ASBL3 

A 

L 

Average 


11KSBL7 
1UCSBL8 
11KSBL 


Average 


11ASBT 
11ASBT5 
]JLASBT6 


Average 


11KSBT10 

1IKSBT11 

11XSBT12 


Surface 

L 


Surface 

LT 


Surface 

LT 


125.2 


127.8 


12 


126.5 

123-9 


125.2 


tx 


wiVvww  Wx'/mow*  v/y* 


Tablt  im 


am*  msntsm  or  2618  Aimam  auoy 
AT  BOON  mBKaUmt  2^0%  325*F  AMD  400*?  FROM  80HFAC2, 
QJARTIR-TBICaWfl  AID  NID-THICDeS8  OF  4*  X  8"  BILLET, 
LQWJITCDIIAL  2010  TIUXBVBtSB  AID  SHORT  TRABRtfXRSE  DIRECTIONS 


. 

Ultimte 

Billet 

Teat 

Strength 

Speeiaen 

Supplier 

Location 

Tea®.  (T) 

(Kai! 

jASSU 

Surface 

42.4 

8ABSL2 

A 

2, 

m 

4o.8 

BABBLE 

4l.O 

Avenge 

41.4 

8KS8L37 

Surface 

"ToT^ 

BKS8L38 

X 

L 

iff 

41.3 

8KS8L39 

~ 

41.4 

Average 

4l.£  ■' 

8aqsli 

Quarter 

44.0 

8AQSL2 

A 

Thick 

?T 

43-9 

8AQ8L3 

L 

.  43.6 

Average 

43.8 

8KQSL4 

Quarter 

8KQSL5 

K 

Thick 

RT 

43.4 

8EQSL6 

2, 

43.8 

-  Avenge 

Wr 

8AMSL1 

ittd- 

47.9 

8AMSL2 

A 

Thick 

KT 

50.0 

QAHSL3 

L 

47.6 

Avenge 

48.5 

8kmsl4 

Mid- 

44.0  ““ 

8KKSL5 

X 

Thick 

RT 

45.4 

8KMSL6 

L 

46.4 

Avenge 

45.2 

&ASST13 

Surface 

4o.t 

8ASST14 

A 

LT 

RT 

42.0 

8ASSTX5 

. . 43.0 

Avenge 

4i.9 

&CSST49 

Surface 

“%2. 3 

8KSST50 

K 

LT 

RT 

43.3 

8KSST51 

44.2 

Average 

43.3 

USSS25 

Surface 

40.2 

8ASSS26 

A 

ST 

RT 

39.5 

8ASSS27 

38.2 

Avenge 

_ _ 

Average 


SST19 
8ASDT2C 
8ASST21 


Surface 

LT 


39*5 
38.3 
.0 


Tfcble  LVI 
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AXIAL  LOAD  FATIGUE  PRCPHtTIES,  R-O.05,  OF 
2618  ALUMINUM  ALLOY  AT  ROCK  TEMPERATURE  FROM 
MID-THICKNESS  OF  3"  x  6- l/2"  BILLET 
LONGITUDINAL  AND  LONG  TRANSVERSE  DIRECTIONS 

Unnotched  Specimens,  Billet  (a) 


* 


t 


i 


f 


Supplier  and 

Maximum 

Specimen 

Billet  Location 

Stress  (KSI) 

Cycles  to  Failure  '  Remarks 

AH 

60 

4,600 

AT2 

60 

5,400 

AT3 

60 

100 

ASBLl 

Alcoa 

55 

18,300 

AT4 

Mid-Thickness 

50 

12,700 

AT5 

Longitudinal 

50 

13,700 

AT6 

50 

53,600 

ATL2 

45 

116,200 

AT7 

40 

157,300 

ATS 

4o 

1,492,200 

AT9 

40 

1,379,800 

ATLO 

37 

10,160,000  No  Failure 

AT28 

55 

2,200 

AT25 

50 

50,300 

AT33 

50 

56,600 

AT34 

Alcoa 

50 

16,100 

AT29 

Mid-Thickness 

45 

125,500 

AT30 

Long  Transverse 

45 

45 

43,000 

AT32 

93,500 

AT26 

4o 

54,600 

AT27 

4o 

343,500 

AT31 

4o 

120,900 

AT35 

37 

75,800 

AT36 

..  35 

791,800 

AT49 

55 

9,500 

AT50 

55 

12,100 

AT51 

55 

1,600 

"AT55 

50 

36,000 

AT56 

Kaiser 

50 

12,400 

AT57 

Mid-Thickness 

50 

18,800 

AT58 

Longitudinal 

45 

72,200 

AT60 

45 

109,200 

AT52 

40 

433,400 

AT53  ' 

4o 

1,926,000 

AT5U 

ho 

1,716,100 

AT59 

,  3S ...  . 

'585,800 
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£ftl*  jm  -  Continued 


scimen 


Supplier  end 
Billet  Location 


Maximum 
Stress  (KSI) 


ATT6 

AS73 

Am 

AT82 

AT78 

Am 

AT8l 

Am 

AT75 

AT80 

AT83 

AT8U 


Kaiser 

Mid-Thickness 
Long  Transverse 


Cycles  to  Failure 
500 

10,700 

6,600 

17,200 

27,^00 

20,000 

56,800 

367,^00 

12^,400 

137,900 

1i86,1kk) 

15,160,600 


Remarks 


Wo  Failure 


Table  LYH 


AXIAL  LOAD  FATIGUE  PROPERTIES,  R=0.05, 

OF  26l8  ALUMINUM  ALLOY  AT  ROOM  TEMPERATURE 
FRCM  MID-THICKNESS  CF  k"  x  8”  BILLET, 
LONGITUDINAL  AND  LONG  TRANSVERSE  DIRECTIONS 
-  Unnotched  Specimens 

Billet  (b) _ 


Specimen 

Supplier  and 
Billet  Location 

Maximum 
Stress 
.  (KSI) 

Cycles  to 
Failure 

Remarks 

AT276 

60 

100 

AT29I* 

60 

1,700 

AT277 

55 

8,300 

AT282 

55 

1*  ,200 

AT283 

Alcoa 

55 

1,100 

AT28U 

Mid-Thickness 

55 

3,200 

AT285 

Longitudinal 

55 

- 

Failed  on  Loading 

AT275 

50 

11,100 

AT296 

50 

10,100 

AT278 

1*5 

126,1*00 

AT279 

1*5 

104,000 

AT2 86 

1*5 

28U, 600 

AT287 

1*5 

135,100 

- 

AT288 

1*5 

253,100 

- 

AT289 

1*5 

108,600 

l  AT272 

i*o 

152,300 

AT295 

1*0 

9,1*01,300 

AT280 

35 

5,501,800 

AT290 

35 

229,700 

AT291 

35 

10,000,000 

No  Failure 

AT292 

35 

13,31*9,000 

No  Failure 

AT293 

35 

10,1$,  000 

No  Failure 

AT273 

30 

.  16,379,700 

No  Failure 

AT322 

& 

2,900 

AT328 

60 

1,200 

AT329 

60 

1,900 

AT330 

60 

300 

AT331 

60 

••  1,200 

AT323 

55 

6,500 

AT3**1 

Alcoa 

55 

100 

AT3^3 

Mid-Thickness 

55 

600 

AT3^^ 

Long  Transverse 

55 

200 

AT33*5 

55 

300 

AT32U 

50 

1*8,600 
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Ubl*  LYII  -  Continued 


Sneeinen 

Supplier  and 
Billet  Location 

Maximum 

Stress 

(KSI) 

Cycles  to 
Failure 

Remarks 

AT332 

Alcoa 

50 

16,500 

AT333 

Mid-TMckness 

50 

18,900 

AT331' 

Long  Transverse 

50 

28,000 

AT335 

(Continued) 

50 

10,900 

AT336 

50 

12,500 

AT325 

45 

137,800 

AT3U6 

45 

107,500 

AT326 

40 

2,606,700 

AT337 

ho 

8,067,100 

AT338 

ho 

336,600 

AT339 

ho 

2,252,700 

AT34o 

ho 

5,604,800 

AT327 

35 

10,384,400 

No  Failure 

AT375 

55 

27,000 

AT376 

55 

3,500 

AT378 

r 

55 

4,200 

AT372 

Kaiser 

50 

30,600 

AT373 

Mid -Thickness 

50 

61,^00 

AT379 

Longitudinal 

50 

13,000 

AT381 

45 

824,400 

AT382 

45 

697,200 

AT383 

45 

1,946,700 

AT374 

ho 

1,684,100 

AT377 

ho 

907,100 

AT380 

ho 

548,500 

AT351 

50 

2,900 

AT352 

Kaiser 

50 

4,700 

AT355 

Mid -Thickness 

50 

5,300 

AT353 

Long  Transverse 

45 

211,600 

AT354 

45 

56,400 

AT356 

45 

138,000 

AT3U7 

4o 

213,600 

AT3U8 

4o 

211,500 

AT350 

4o 

•  132,200 

AT3U6 

38 

447,400 

AT357 

37 

530,700 
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TABLE  tvm 


AXIAL  LOAD  FATIGUE  PROPERTIES,  R  *  0,05, 

OF  26X8  ALUMINUM  ALLOY  AT  ROOM  TEMPERATURE 
FROM  SURFACE  AND  MID-THICKNESS  OF  8"  x  11"  BILLET, 
LONGITUDINAL  AND  LONG  TRANSVERSE  DIRECTIONS 

Unnotched  Specimens 
Billet  (c) 


l§fi£>' &f--  i 


»**--  w^v/»«»/v>»«w<\K».?  sqwv*  «s**  wt&Kr-*&fris'&1tryrsXs  -pr^ .  y 


iflsi 


.. 


S  #|v  i£jrl- 

ijffeS-; 


9fol«  ETin  -  Continued 


sciaen 


ifixSiiua 

Supplier  and  Stress  Cycles,  to 

Billet  Location  (ESI)  failure 


1 


1  1 


AI406 

50 

62,900 

AT409 

50 

99,000 

AT4l2 

50 

12,100 

AT413 

Kaiser 

50 

40,500 

AT4G7 

Surface 

45 

38,300 

AT410 

Longitudinal 

45 

26,300 

AT4i£ 

45 

57,800 

AS4o8 

40 

«. 

AT411 

40 

601,000 

AT414 

40 

8,910,800 

AT415 

40 

177,600 

AT4l7 

4o 

10,282,500 

K£h7& 

50 

l4,§00 

AT480 

AT486 

ATU89 

A1479 

AT48l 

AT487 

AT482 

AT483 

AT486 

AT484 

AT485 

AT504 

AI505 

AT502 

AT506 

AT508 

AT510 

AT5H 

AT503 

AT507 

AT509 

AT512 


Kaiser 

Mid-Thickness 

Longitudinal 


Kaiser 

Mid-tEhickness 
Long  Transverse 


Remarks 


Bent  specimen 


Did  not  fail 


10.100 
25,500 

67.100 

41.200 
50,000 

369,400 

107,800 

116,600 

4,142,800 

3,238,700 

J.Qam,i0P . 

8,600 

11.200 
31,700 

5,300 

4o,6oo 

87,200.- 

54,800 

151,100 

277,200 

426,700 

1,079,100 

10,847,000 


Did  not  fail 


!  I  | 
E  I 


£  i  I 
I  1 


\\V\S\HV  . 


^  £S&3$$33Sg?  *  «  0,05* 

GF  2Sl8  AKSSi&SS  -AS  *$9S®8SKSaS 
*388  ^D-^XC^S  <3?  3*  .X  $-1/2”  m^s?, 

&QSGzm)im&  mb  mss  mmmm  tmseamm 

Satchsd  S&zcivgtr&j  &+  *  2*& 

Billet  (*i 


lafcl*  L7X  -  Continued 


Specimen 

Billet  Location 

Maximum 

Stress 

(KSI) 

Cy^lae  ¥0 
Jhilure 

Remarks 

AT85 

40 

10,700 

AT89 

• 

4o 

7,600 

AT92 

40 

14,000 

AT86 

Kaiser 

35 

22,600 

AT87 

Mid-Thickness 

30 

36,100 

AT9C 

Long  Transverse 

30. 

35,400 

AT93 

30 

59,200 

AT88 

25 

92,000 

AI91 

25 

51,500 

AT95 

25 

106,800 

' 

AT94 

20 

216,900 

AT96 

_ 

15 

13,430,700 

;  w  a 

!  AXIAL  LOAD  FAfflOUI  P*.  PERTHES,  R  -  0.05  OP 

I  26X8  AKMmOM  ALLOT  AT  ROOM  TMffKRATORX  FROM  MID-THICKHR38 

1  OF  4"  x  8*  B32UET,  LOIOITODIKAL  AS©  LOIS  TRAMSVIRSF 

DIHECTCOI,  ROTCHZD  SPSCXMBS,  Kt  -  2.4 
!  Billet  (b) 


Specimen 

Supplier  and 
Billet  Location 

Maximus 
Stress 
(Xli)  — 

Cycles  To 
Failure 

Remarks 

AT  298 

50 

8,300 

AT  299 

50 

5,000 

AT  314 

45 

_  10,800 

AT  315 

45 

9,700 

AT  320 

45 

8,400 

AT  300 

40 

21,500 

AT  301 

Alcoa 

40 

:.4,4oo 

AT  308 

Mid -Thickness 

40 

18,400 

AT  309 

Longitudinal 

40 

14,200 

AT  316 

35 

27,700 

AT  317 

35 

29,100 

AT  318 

35 

28,900 

AT  302 

30 

93,6oo 

AT  303 

30 

79,700 

AT  310 

30 

71,900 

AT  311 

30 

45,000 

AT  297 

25 

420,300 

AT  304 

25 

134,100 

AT  306 

25 

207,300 

AT  312 

25 

395,700 

AT  313 

25 

138,500 

AT  307 

22.5 

538,500 

AT  519 

22 

772,500 

AT  321 

21 

830,100 

AT  305 

20 

10.868.900 

Ho  Failure 

AT  369 

50 

4,100 

AT  349 

45 

7,000 

AT  362 

45 

7,300 

AT  348 

40 

11,500 

AT  352 

40 

11,800 

AT  353 

Alcoa 

4o 

12,200 

AT  354 

Mid-Thickness 

40 

8,100 

AT  364 

Long  Transverse 

40 

13,100 

AT  368 

35 

22,200 

AT  371 

35 

21,900 

AT  347 

30 

45,900 

AT  355 

30 

35,000 

AT  356 

30 

48,200 
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«w«e!*W33n3BSC3wr  &sx*s*sr*r&i*k  ^r 


3^aJg^Jas^yaes^ 


Specimen 

Supplier  and 
Billet  location 

XndsEae 

Stress 

(Ksi) 

Cycles  To 
Failure 

Remarks 

AT  357 
AT  365 
AT  350 
AT  358 
AT  359 
AT  360 
AT  363 
AT  366 
AT  361 
AT  151 
AT  367 
AT  370 

Alcoa 

Mid-Thickness 
Long  Transverse 
(Continued) 

30 

30 

25 

25 

25 

25 

25 

25 

25 

20 

18 

15 

54,600 

43,000 

166.200 
190,300 

(2) 

113.200 
195,000 
474,100 
163,900 

1,088,600 

829,700 

10,580,100 

Ho  Failure 

50 

5,900 

AT  336 

45 

9,000 

AT  335 

40 

17,500 

AT  338 

Kaiser 

40 

17,300 

AT  3^0 

35 

30,000 

AT  344 

Longitudinal 

35 

29,200 

AT  33* 

30 

87,500 

AT  3^1 

30 

50,900 

AT  337 

25 

199,400 

AT  3^2 

25 

95,600 

AT  343 

20 

711,700 

AT  345 

18 

1,050,000 

AT  365 

50 

u) 

AT  366 

50 

3,500 

AT  362 

Kaiser 

45 

6,500 

AT  360 

Mid-Thickness 

40 

11,600 

AT  361 

Long  Transverse 

40 

12,900 

AT  358 

30 

42,000 

AT  359 

30 

49,400 

AT  363 

25 

132,300 

AT  364 

25 

138,900 

AT  369 

35 

22/00 

AT  368 

22.5 

»T  367 

20 

3,670,000 

(1)  Failed  on  loading. 

(2)  Bent  Specimen. 
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Sable  LH 

AXIAL  LOAD  FATIGUE  PROFIRTISS,  R  «  0.05,  OF 
2618  ALUMINUM  ALLOY  AT  ROOK  OMFSRATURX  FROM!  SURFACE 
AID  MZD-THXCXXS88  OF  8"  X  U.”  BILLET,  L09GITUDIHAL  AMD 
lovo  nAnvBvn  directions 
BOTCHED  8PECIMW3,  Kt  -  2.4 


Billet  (c) 


RaxSESP 

Supplier  and 

Stress 

Cycles  To 

Specimen 

Billet  Location 

(Ksi) 

Failure  Remarks 

AT -397 

50 

6,400 

399 

ft 

4,900 

403 

Alcoa 

45 

11,700 

405 

Surface 

45 

18,100 

394 

Longitudinal 

40 

18,100 

400 

ft 

18,600 

396 

35 

43,600 

402 

IV 

22,700 

395 

30  * 

101,400 

401 

ft  * 

94,900 

398 

25 

1,589,200 

404 

20 

1,340,600 

AT-U5" 

45 

10,700 

443 

40 

12,600 

446 

Alcoa 

IJ 

14,300 

451 

Mid- 

35 

23,300 

444 

Thickness 

30 

46,200 

447 

Longitudinal 

30 

52,200 

448 

25 

165,100 

449 

25 

185,400 

442 

20 

203,200 

450 

20 

849,900 

452 

18 

393,100 

Jj&L 

18 

1.113,300 

AT-C73 

50 

4,000 

468 

45 

5,500 

466 

40 

12,600 

475 

Alcoa 

40 

13,800 

469 

Mid- 

35 

26,400 

474 

Thickness 

35 

20,100 

467 

Long 

30 

68,900 

476 

Transverse 

30 

47,400 

470 

25 

95,600 

471 

25 

176,000 

472 

20 

281,600 

477 

17 

11,095.000  No  Failr  r » 

I 


157 


1 


fable  lH  (Continued) 


Spec  iron 

Supplier  end 
Billet  Location 

Maxima 

Stress 

(Ksi) 

Cycles  To 
failure 

Reaarks 

A^-4l9 

50 

5,000 

421 

45 

8,600 

418 

Kaiser 

40 

16,000 

426 

Surface 

40 

fc0,900 

420 

Longitudinal 

35 

36,300 

423 

35 

31,500 

422 

30 

96,200 

427 

30 

76,200 

424 

25 

138,700 

428 

25 

242,900 

425 

20 

311,100 

429 

18 

13.985*700 

No  Failure 

AT-496 

50 

5,700 

491 

45 

9,800 

490 

Kaiser 

40 

13,400 

500 

Mid- 

40 

12,900 

49? 

Thickness 

35 

21,000 

501 

Longitudinal 

35 

16,000 

492 

30 

36,100 

498 

30 

37,200 

493 

25 

102,600 

494 

20 

346,700 

499 

20 

141,100 

495 

18 

10,222,100 

No  Failure 

AT-523 

50 

3,500 

516 

45 

6,800 

514 

Kaiser 

4o 

10,400 

519 

Mid- 

4o 

12,200 

518 

Thickness 

35 

20,900 

515 

Long 

30 

63,000 

520 

Eransrerse 

30 

40,000 

517 

25 

97,200 

522 

25 

84,700 

524 

22.5 

98,900 

525 

22 

164,400 

521 

20 

12, 133,500 

Table  LXII 


ROTATING  BEAM  FATIGUE  PROPERTIES,  R=-1.0, 

OF  2618  ALUMINUM  ALLOY  AT, ROOM  TEMPERATURE 
FROM  SURFACE,  QUAROER-THICKKECS  AND  MID-THICKNESS 
OF  4"  x  8"  BILLET,  LONGITUDINAL  DIRECTION 
Unnotched  Specimens 
Billet  (b) 


Specimen 

Supplier  and 
Billet  Location 

Maximum 

Stress 

(KSI) 

Cycles  to 
Failure 

Renarks 

ATL12 

50 

18,1*00“ 

AT108 

60 

^,300 

AHO6 

60 

11,400 

ATL05 

55 

6,600 

AT98 

50 

14,300 

AT109 

50 

16,100 

ATLIO 

50 

16,700 

ATL11 

Alcoa 

50 

18,570 

ATlOU 

Surface 

45 

28,600 

ATL02 

Longitudinal 

40 

57,600 

ATI13 

ko 

89,250 

ATL14 

ko 

71,600 

ATL15 

ko 

73,700 

ATL16 

ko 

79,900 

ATL03 

35 

168,200 

AT99 

30 

513,900 

AT117 

30 

1,341,600 

ATL13 

30 

564,550 

AT119 

30 

590,050 

ATL20 

30 

613,900 

ATLOl 

• 

25 

4,211,600 

ATL21 

23 

10,020,650 

No  Failurc- 

ATLOO 

20 

10 ,092 ,100 

No  Failure 

AT265 

60 

4,450 

AT240 

50 

13,475 

AT252 

Alcoa 

50 

14,050 

AT253 

Quarter -Thickne s  s 

50 

14,250 

AT254 

Longitudinal 

50 

..  13,500 

AT255 

50 

11,300 

AT256 

40 

62,350 

AT257 

4o 

50,900 

AT258 

4o' 

118,000 

AT2$9  ' 

40 

60,300 

AT260. 

4o 

54,600 

AT2}t9  * 

3C 

810,500 

AT261 

30 

270,500 
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TKbla  IXTI  -  Continued 


Specimen 

Supplier  and 
Billet  Location 

Maximum 
Stress 
.  (KSI) 

Cycles  to 
Failure 

Remark: 

AT262 

30 

623,350 

AT263 

30 

390,750 

AT264 

Alcoa 

30 

71,150 

AT268 

Quarter-Thickness 

27 

'  939,300 

AT269 

Longitudinal 

27 

;  050 

AT270 

(Continued) 

27 

2,; 

AT271 

27 

2, 1^ 

AT251 

25 

4,489 

AT267 

25 

10,396,, 

No  Failure 

AT266 

23 

16,779,^00 

No  Failure 

AT250 

20 

10,117,450 

No  Failure 

AT376 

60 

3,400 

AT373 

50 

12,850 

AT379 

50 

15,300 

AT380 

50 

17,400 

AT381 

50 

16,100 

AT382 

50 

16, 400 

AT37T 

40 

64,700 

AT383 

40 

76,400 

AT384 

4o 

63,600 

AT385 

Alcoa 

4o 

62,600 

AT386 

Mid -Thickness 

40 

66,550 

AT374 

Longitudinal 

30 

496,950 

AT387 

30 

661,050 

AT388 

30 

393,550 

AT389 

30 

469,000 

AT390 

30 

693,950 

AT393 

27 

•  2,754,000 

AT394 

27 

1,209,800 

AT395 

27 

1,803,100 

AT378 

25 

2,948,100 

AT392 

25 

15,608,950 

No  Failure 

AT391 

23 

10,053,950 

No  Failure 

AT375 

20 

10.012.250 

No  Failure 

ZXTI  -  Continue 


(1)  Equipment  malfunction 

(2)  Bent  specimen. 


•UK*"*  t-f+fr&.+etrr&tv-n; s*ir-  - 


TABLE  Lmi 

ROTATING  BEAM  FAXXtfJE  PROF  SATIES,  R  «  -1.0, 

OF  2618  i&UKH&S?  ALLOY  AT  25Q*F  AND  1+00#F 
FROM  SURFACE  OF  4"  x  8"  BILLET,  LONGITUDINAL  DIRECTION 

Unnotched  Specimens 
Billet  (b) 


Specimen 


ATL27 

ATlit6 

AT126 

AT128 

AT129 

AT130 

AT131 

AT125 

m.32 

AT133 

AT13^ 

AT135 

ATl4l 

ATl.1+2 

ATLU3 

AELUU 

ATIU5 

ATI22 

AT136 

ATL37 

AT138 

ATI39 

ATlLO 

AT123 

AT12U 

ATll+7 

AT163 

ATll+8 

AT153 

AT15^ 

AT152 

ATI69 

AT159 

AT166 

ATI67 

AT168 

AT171 


Test 

Maximum 

Supplier  and 

Temo 

Stress 

Cycles  to 

Billet  Location 

(•F) 

(KSI) 

Failure 

Remarks 

60 

3,700 

55 

6,500 

50 

10,700 

50 

10,800 

50 

15,900 

50 

11,300 

Alcoa 

50 

15,300 

Surface 

1+0 

59,700 

Longitudinal 

250 

4o 

69,200 

1+0 

53,1+00 

1+0 

66,900 

l+o 

60,800 

35 

162,1+00 

35 

199,500 

35 

155,500 

35 

182,900 

35 

156,800 

30 

395,300 

30 

389,700 

30 

1+06,100 

30 

307,900 

30 

336,800 

20 

21,077,1+00 

DLj  not  fail 

20 

9,517,900 

15 

ll+,510,200 

Did  not  fail 

50 

7,1+00 

1+5 

16,600 

1+0 

27,1+00 

l+o 

22,300 

.  1+0 

38,200 

l+o 

28,800 

Alcoa 

l+o 

28,1+00 

Surface 

35 

89,200 

Longitudinal 

1+00 

35 

70,900 

35 

89,500 

35 

60,700 

35 

60,000 

162 


liable  LXIII  -  Continued 


Specimen 

Supplier  and 
Billet  location 

IPest 

Te*p 

(T) 

Maxisum 

Stress 

(KBI) 

Cycles  to 
Failure 

Remarks 

ATl49 

30 

170,900 

AT155 

30 

236,300 

AT156 

30 

166,800 

AT157 

30 

144,000 

AT158 

Alcoa 

30 

215,100 

AT162 

Surface 

400 

25 

910,100 

ATl64 

Longitudinal 

25 

1,113,800 

AT165 

(Continued) 

25 

1,049,200 

AT150 

20 

4,092,600 

AT160 

20 

3,352,600 

AT170 

20 

3,849,600 

AEL61 

17 

10,275,200 

Did  not  fail 

ATL51 

15 . 

23,551,600 

Did  not  fail 

AT267 

50 

n,4oo 

AT27C 

45 

18,400 

A3259 

40 

36,900 

AT260 

4o 

71,700 

AT261 

Kaiser 

40 

58,900 

AT269 

Surface 

1*00 

35 

157,600 

AT262 

Longitudinal 

30 

344,200 

AT263 

30 

209,600 

AT266 

30 

292,200 

AT264 

20 

6,664,4oo 

AT265 

18 

6,616,200 

AT268 

16 

10,081,500 

Table  EOV 


ROTATING  BEAM  FATIGUE  PROPERTIES,  R=-1.0, 

OF  2618  ALUMINUM  ALLOY  AT  ROOM  TEMPERATURE  FROM 
SURFACE  AND  MID-THICKNESS  OF  k"  x  8"  BILLET 
LONGITUDINAL  DIRECTION 
Notched  Specimens,  K^=2.k 
Billet  (b) 


Specimen 

Supplier  and 
Billet  Locetion 

Maximum 
Stress 
_  _(KSI) 

Cycles  to 
Failure 

Remarks 

ATS181 

60 

500 

ATS1TT 

50 

(too 

ATSI78 

50 

1,100 

ATS179 

50 

1A50 

ATS180 

50 

l,b00 

ATS173 

Alcoa 

50 

l,bOO 

ATS182 

Surface 

bO 

5,150 

ATS183 

Longitudinal 

bo 

5,030 

ATSl8b 

bo 

b,300 

ATSI85 

bo 

b,b50 

ATS186 

bo 

5,375 

ATS107 

bO 

5, bOO 

ATT.lOO 

bo 

b,100 

ATS17** 

30 

19,900 

ATSI89 

30 

22,500 

ATS190 

30 

18,500 

ATS191 

30 

19,700 

AT319}t 

30 

26,900 

ATS195 

30 

29,600 

ATSI96 

25 

81,200 

ATS175 

20 

201,600 

ATS176 

20 

199,650 

ATS192 

10 

b ,12b, 500 

ATS193 

8 

lb, 300, 000 

No  Failure 

AM-1172 

50 

I,b5C 

AH1190 

b5 

3,500 

AMU.73 

bo 

b ,  65O 

AIKI73 

bo 

b,500 

ATML79 

bo 

b,.’ tOO 

AmGo  . 

bO 

b  ,  500 

ATWL89 

Alcoa 

bO 

5 .000 

ATM195 

Mid-Thickness 

35 

12.600 

AM-1196 

Longitudinal 

35 

11,000 

AMD  7k 

30 

35, bOO 

AMD.  Cl 

30 

37,100 

164 


T*fcl«  IXX?  -  Continued 


Specimen 

Supplier  and 
Billet  Location 

Maximum 

Stress 

(KSI) 

Cycles  to 
Failure 

Remarks 

AEG  82 

30 

29,000 

AEG  83 

30 

35,000 

AEG  80 

30 

27,700 

AB0.90 

Alcoa 

25 

78,100 

ATM193 

Mid-Thickness 

29 

103,800 

AEG  9^ 

Longitudinal 

25 

123,000 

A3ML75 

(Continued) 

20 

300,000 

Ama 

20 

273,000 

AEG  85 

20 

232,000 

ATKL&S 

20 

2^6,000 

AEG  3? 

20 

2^9,800 

AEG  ?6 

15 

1,151,200 

AEG  91 

15 

1,880,100 

AB0.Tr 

12.5 

10,096,300 

Ho  Failure 

f 


i 


16§ 


>  A  *«■*&  f*  ■ 


Slfc-WSS 


Tide  IX/ 


BOTATXNO  beam  ?ATX®JE  PROP2KTIJ8,  R  -  -1.0, 

0?  86x8  AuncawM  mm  at  ?-5o*/ahd  4oc*r 

?R0W  SUS££^  k*  *  8“  ALCQA  JraLKS  LONGITUDINAL 

DTJWEWMl?  WW^i/Wi  oiemmtMMffi  «*  -  i 


DIRECTION,  BOTCH®  SPKBfflrS,  Kt 

Billet  (b) 


2.4 


_  iJariwa 

Supplier  sad  Test  Stress 
Sggciggn  Billet  Location  Taao.  («y)  fai) 


AT  218 
AT  219 
AT  197 
AT  203 
AT  206 
AT  207 
AT  208 
AT  204 
AT  220 
AT  209 
AT  210 
AT  211 
AT  205 
AT  198 
AT  ''12 
AT  213 
AT  1S9 
AT  221 
AT  200 
AT  201 
AT  21k 
AT  215 
AT  202 
AT  21 6 
_AT  217 
*AT~fco 
AT  397 
AT  4l6 
A,  kl9 
AT  421 
AT  398 
AT  1(07 
AT  408 
AT  401 
AT  4ll 
AT  kl2 


Alcoa 

Surface  250 

Longitudinal 


koo 


45 

40 

4o 

35 

35 

35 

35 

30 

30 

25 

£5 

25 

25 

20 

20 

20 

15 

15 

12.5 

10 

10 

10 

8 

8 

6 

”4-5 

4o 

40 

35 

35 

30 

30 

30 

30 

25 

25 


Cycles  To 

lure  Remarks 


3,000 

4,700 

6,100 

11,000 

12,500 

9,500 

10,000 

25,000 

27,000 

70.700 
66,300 
60,000 

69.700 
253,400 
185,200 
230,000 

1,005,800 

689.600 
1,175,400 

1.328.700 
2,097,200 

4,972,900 

-,371,100 

3.533.700 

13,418,100 _ No  Failure 

1,900 
4,500 
4,900 
8,000 
10,500 
17,800 

16.700 

13.600 
23 >500 
36,600 


Alcoa 

Surface 

Longitudinal 


Tlfelt  US  (Coptinj»dj 


Speclaen 

Supplier  and 
Billet  location 

Teat 

?«!.(’!} 

Stress 

(lai) 

Cycles  To 

Failure  Raaarks 

AT  415 

25 

40,500 

AT  417 

25 

43,700 

AT  399 

20 

163,200 

AT  400 

20 

161,200 

AT  409 

20 

134,000 

AT  4l0 

Alcoa 

20 

130,900 

AT  402 

Surface 

15 

419,700 

AT  404 

Longitudinal 

400 

15 

636,300 

AT  4l4 

15 

524,900 

AT  4l8 

15 

405,600 

AT  403 

10 

4,681,400 

AT  406 

10 

5,444,500 

AT  413 

8 

18,910,500 

AT  405 

8 

24,316,300  Bo  Failure 

167 


Table  IXfl 

CRKBP-RDPTDRI  fMHKKM  OP  2618  ALOMINTJM  ALLOT 
AT  250°P  TOM  KTD-THICINESS  OP  3*  X  6$" 
BILLET,  LOWOITUniHAL  DIRECTION 

Billet  (a) 


_ Alcoa 

Billet 

Kaiser  Billet 

|  Specimen 

BSSi 

BS9 

tm 

AT2C 

AT12C 

AT11C 

69 

AT10C 

BSSSi 

il 

RH 

m 

H 

R 

m 

R 

47 

EES 

TTE1 

jSsffli 

1.00 

_ 

HUS 

Hi 

1.64 

1.18 

1.07 

.714 

ih 

ns 

■IH 

Hi 

Hi 

Hi 

m 

■9 

m 

m 

!|i 

*Va 

il « 

.io£ 

.07 

■ 

1.5 

59.0 

.02 

,02 

.04 

190 

m 

69 

501 

hi 

.30 

165 

il* 

i«<* 

in 

1 

793 

.50 

EH 

389 

Tr 

n 

ill 

M 

m 

.069 

.036 

m 

m 

.214 

169 

10 

2.57 

■ 

.168 

.086 

Hi 

Jpps 

100 

at 

.232 

.135 

ER9 

.386 

.086 

1000 

Hi 

■  WM 

1 

2.68 

m 

s 

** 

RH 

Hours  to 
_ &lluzs _ 

11.7 

1018 

NP 

Hi 

796 

EH 

EE BH 

5.14 

1 _ 

3.29 

(2) 

5.51 

5.68 

(2) 

(1)  Inadvertently  overloaded  during  test  setup, 

(2)  Specimen  did  not  fail,  test  terminated  after  1000  hours 


Table  Idem 


CRHCP-JtUFn®£  PRCPSW2M  Cf  2618  AUMBTOK  ALLOT 
AT  250°?  JftSi  SS.O-TSrCB*SS  CT  4*  x  8"  ALCOA  SHUT, 

wmimmL  djhsction 
Billet  (b) 


Specimen 

r - - -  — . 1,1 - —  . . . . 

_  _  .Aiwa, 

Btllat _ 

SS 

AT2UC 

BBS 

S3 

S3 

AT28C 

!S3 

IS26C 

AT22C 

55591] 

ssSSRSfl 

m 

M 

■ 

50.0 

suo. 

(1) 

49.0 

48.0. 

eh 

40.0 

Wtt 

359 

MM 

M 

1.18 

in 

|| 

1.18 

H 

m 

ih 

„  ’3  _ 

-05JC 

• 

0 

ro 

.01 

.05 

<.01 

.01 

Hi 

■1 

.08 

Pi 

168 

RH 

sm 

Bffl 1 

■s 

m 

m 

■8! 

m 

Hi 

ill 

»a* 

fgg\ 

m 

.11 

Ml 

EMI 

n 

8M 

1*6 

?6? 

M 

9 

■auTH 

JB5S 

m 

i*8j 

SUM 

HI 

1 

679 

441 

H 

B 

5  1 

ii, 

m 

mm 

in 

m 

KM 

III 

B 

.1*0? 

M 

.041 

,10 _ 

m 

2.11 

.507 

HI 

— 

IBS 

ESS 

.(*0 

Ml 

100 

— 

| 

m 

m 

EBI 

m 

E^t 

m 

.066 

MS 

0  -3  $ 

1000 

m 

mm 

m 

. 

eQ88 

.096 

Hours  to 
Failure 

IH 

m 

in 

m 

19 

m 

EM 

830 

n 

MF 

%  Creep 
Strain  at 
Failure 

9.*K> 

5.30 

3-?5 

_ 

1.86 

B 

m 

2.14 

3.15 

(2) 

(2) 

(1)  Erten  some  ter  system  malfunction,  test  discontinued. 

(2)  Specimen  did  not  fail,  test  terminated  after  1000  hours,  • 


t «bi*  mx 


CR»-ROKt®*  PR0WBTU8  <F  2618  AMMEJUK  ALLOT 
AT  250°P  FBOK  MID-THICKHB3  OF  BP  x  U"  BIIiZT, 

LONorrunnuL  eduction 

Billet  (e) 


I 


Alooa  S 

met 

Kaiser  Billet 

Specimen 

SES 

5J53 

SS9 

3351 

5B3 

AT6MC 

54 

52 

50 

47 

52 

51 

50 

47 

3.50 

1.71 

.922 

ffij 

1.18 

1.04 

■ 

•gf'e 

m 

m 

BH 

11 

■SI 

.01 

■a 

m 

B53 

m 

i 

Hi 

1 

m 

.04 

21.8 

Q  +>  C 

-P  O  -rl 

e 

HS3 

i 

■R 

810 

m 

24 

HIS 

m 

WSS 

■SI 

■ 

0.0 

■ 

m 

IM 

181 

m 

5  , 

9  « 

Eli 

2.9 

El 

|H 

.893 

m 

.268 

■51 

10 

Hi 

2.28 

1.01 

HI 

HH 

m 

K3 

.086 

£  f  *• 

100 

_ 

. 

1.24 

c*\ 

(M 

. 

. 

1.36 

.486 

.1.7.1 

1000 

HI 

m 

«. 

.857 

m 

m 

.264 

Hows  to 
failure 

3.1 

181 

NF 

RS 

RS 

m 

NF 

%  Creep 
Strain  at 
Failure 

13.2 

3.75 

(1) 

7.04 

1 

n 

(1) 

(1)  Specimen  did  not  fail,  test  terminated  after  1000  hows 


m 


T«b3*  LXX 


CRKSP-RUPTURS  PROP ©TIBS  OP  2618  ALUMINUM  ALLOT 
AT  325°F  FROM  ME5-THICKMBS  OF  k"  x  8*  klCQk  BILLET, 

LowrruDim  nrracncf? 

Billet  Cb) 


— 1 

Alcoa  Billet 

Specimen 

AT34C 

£222. 

AT32C 

AT31C 

AT38C 

«?7C 

AT2XC 

IT?$C 

AT18C 

AT36C 

Applied 
Street  (XST 

50 

48 

45 

45 

44 

42 

to 

38 

35 

33 

*  Strain 
on  Loading 

4.5 

1.41 

.78 

.70 

.66 

.75 

•  55 

.49 

•375 

.33 

A 

O  L  B 

.0# 

.02 

.01 

.03 

.05 

.03 

.17 

142 

23.0 

291 

3|J 

.10* 

.03 

.02 

•°5 

.03 

.10 

26.0 

156 
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.50* 

.04 
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23.2 

4 .8 

66.5 

230 

244 
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J'Hw 

H  H 
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.08 

4.8 

35.5 

?6.6 

9.3 

72.0 

235 

265 

999 

Tn 

S3 

; 

1 

.743 

.321 

.368 

.214 

.064 

.021 

.007 

.015 

.000 

10 

«• 

m 

.362 

.411 

1.09 

.064- 

.032 

.046 

.015 

.000 

&Mzl 

|  fc  _ 

100 

am 

am 

m 

am 

am 

.032 

.100 

.015 

.007 

1000 

m 

a» 

«» 

am 

am 

1.02 

.101 

Hours  to 
Failure 

•  30 

8.1 

41.2 

41.1 

12.5 

74.7 

236 

27 6 

1050 

NF 

*  Creep 
Strain  at 
Failure 

3.94 

(2) 

1.98 

2.07 

2.6? 

3.87 

2.94 
— LI — 

1.49 

2.92 

3.33 

(1) 

(1)  Specimen  did  not  fail,  test  terminated  after  1000  hours. 

(2)  Clmrt  deformation  pen  pegged  at  7.6  hours,  indicated  strain  is  for 

7.6  hours  not  8.1  hours. 
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AT  400°F  mat  KID»THICK?®S3  OP  3"  x  (fr  BILLET. 
LONOITODIKAL  DdBSTION 

Billet  (a) 


r 

Alcoa  Billet 

Kaiser  Billet 

Specimen 

AT8C 

AT8C 

isa 

AT16C 

553 

AT14C 

AT15C 

^RTnKSfl 

H 

28 

m 

22 

n 

28 

H 

22 

HTESSi 

■33ES3S3I 

•357 

.35? 

.369 

.354 

.572 

.357 

.307 

.268 

& 

in 

* 

m 

HI 

IH 

EH 

74.0 

2.0 

13.0 

5.3 

27.0 

j: 

3  £ 

z- 

11.0 

14.0 

HI 

H 

nn 

22.0 

HI 

104 

o 

P  s 

s| 

IH 

HI 

m 

243 

846 

11.4 

HI 

HI 

m 

IP 

EB9 

mi 

Hi 

Hi 

m 

in 

HI 

Hi 

m 

5. 

!!8 

«|d 

m 

EH 

BB 

IB 

vo 

o 

o 

e 

CO 

CM 

o 

e 

.000 

— 

.014 

.000 

10 

.100 

.075 

.064 

.026 

.321 

.036 

.054 

.021 

I 

(9 

100 

*» 

.146 

.062 

m 

.096 

U  i 
>*« 

1000 

m 

■ 

«* 

.190 

_ 

m 

• 

.414 

Hours  to 
Failure 

m 

HI 

■I 

ms 

BUS 

HI 

m 

E HI 

$  Creep 
Strain  at 
Failure 

4.93 

4.69 

4.03 

H 

1.93 

3.30 

— 

3.34 

8.27 
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Billet  (b) 


] 

Gaiaer  Billet 

Specimen 

Atm 

AT47C 

EH 

30 

28 

m 

22 

■mi 

.471 

.392 

.321 

IKI 

.036 

3-6 

7.0 

8,3 

18.1 

i5i 

.left 

12.4 

15.0 

23.3 

282 

0-5  c 

•P  ■  <r 

o5  f 

.5056 
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34.7 
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1051 

III 

H  H 

1.056 

' 

33.9 

42.0 

144 

5  . 

"If 

1 

00 

eg 

0 

e 

.001 

.018 
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10 
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.0 67 

.043 
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100 
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.077 

1000 

.443 

Hours  to 
Failure 

36.4 

?L.9 

165 

NF 

)6  Creep 
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Failure 

i.eo 

3.92 

3.25 

LiiL 

(l)  Specimen  did  not  fell,  test  terminated 
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2? 
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?2 
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2? 
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.424 
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•I  c 
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m 
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28.5 
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577 

7*5 
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46.0 

46.0 

.50* 

17.5 

800 

171 

868 
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_§10. 

in 

II" 

1.0* 

20.3 

95-7 

202 

992 

10.9 

37*5 

101 

252, 

5  , 

II. 

&SI 

1 

.000 

.019 

.000 
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.007 

.034 

10 

•0?2 

.041 

.006 
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.507 

.090 

.039 

Hi 

100 

1.23 

.054 

0 

C~v 

0 

e 

_ 

.964 

.200 
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m 

1.01 

«* 

«m 

•* 
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Failure 

22.5 
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222 

1019 

12.1 

45.8 

127 

398 

%  Creep 
Strain  at 
Failure 

109 

(1) 

3.50 

3.57 

306 

3.62 

502 

5.62 

(1)  Chart  deformation  pen  pegged  after  reaching  1$  creep; 
consequently,  creep  strain  at  failure  not  obtained. 
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Tabulated  Bet*  Fran 
the  Literature 


T.ba*  lot 

TEiiSIi®  PKCFERTIS5  AT  ROOM  TaffSUTOtt  OP  2618-T6  AH3MSRJM  PILOT 
DATA  FTJRNI3BKD  BT  NCfm?  AMERICAN  AVIATION*  LOS  ATOILES  DIVISION  (l) 


Billet 

Site 


Billet  I 
4*  x  6« 


Billet  II 


4"  x  6" 


Billet  ITI 


6"  x  8" 


Date  from  Reference 


report. 


Billet 

Size 

Direction 

Ultimate 
Strength  (K3I) 

if 

£ 

Elongation 
(h  in  2  in.) 

L 

37.3 

33.8 

13.0 

Billet  I 

L 

. 370  .... 

33.9 

18.0 

4"  x  6* 

LT 

36.8 

33.5 

13.0 

LT 

37.2 

...  33.6 

19.0 

L 

38.8 

35.8 

12.0 

L 

37.5 

— 

16.0 

L 

37.7  / 

34.4 

13.0 

Billet  II 

LT 

38.7 

35.8 

13.0 

4*  x  6* 

ST 

37.5 

33.9 

14.0 

ST 

37.5 

33.8 

14.0 

ST 

37.0 

33.6 

14.0 

ST 

38.0 

34.8 

9.0 

ST 

38.4 

35.4 

10.0 

(1)  Data  from  Reference  (3)  report 
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Table  HOIX 


BEARING  PR0PSRTIE8,  #/0  «  2.0  OP  2618-T6  ALUMINUM  ALLOT 
AT  ROOM  TEMPERATURE  AND  AT  400®?  -APT®  EXPOSURE  AT  400°?  FOR  100  HOURS 
DATA  FURNISHED  BY  NORTH  AMERICAS  AVIATION f  LOS  ANGELES  DIVISION  (l) 


Billet 

Teat 

r— "  "" 1  . . 

Ultimate 

Yield 

Size 

Temp.  <°P) 

Direction 

Strength  (XSI) 

Strength  (KSI) 

RT 

L 

118,7 

99.2 

Billet  I 

RT 

L 

117.7 

95.5 

4*  x  6" 

RT 

LT 

111.6 

mm 

RT 

LT 

115.5 

92.0 

RT 

L 

115.9 

96.8 

Billet  II 

RT 

L 

118,6 

93.0 

RT 

ST 

117.4 

95.7 

4"  x  6" 

RT 

ST 

115.2 

92.9 

RT 

ST 

114.1 

92.9 

400 

L 

73.6 

5*8.2 

Billet  I 

400 

L 

75.3 

59.8 

4"  x  6* 

400 

LT 

74.2 

59.1 

400 

LT 

75.8 

61.9 

Billet  II 

400 

L 

77.9 

59.0 

4"  x  6" 

400 

L 

77.7 

61.8 

(1)  Data  from  Reference  (3)  report 


DOCUMENT  CONTROL  DATA  ♦  RAD 


(Stcurtly  (ItiilgMlten  of  »(/«,  6ctfy  e/  tbuttcl  ana  Indexing  denotation  mu H  b*  onttrtd  wh$n  thie  ovutll  upon  It  c  Ixmliod) 


1  ORIGINATIN  G  ACTIVITY  (Corpcnt*  auCAoU 

North  American  Aviation,  Inc. 

Columbus,  Ohio 

Zs  REPORT  iCCURl  TV  C  L A93IFICA  TION 

Unclassified 

26  GROUP 

J.  REPORT  TITLE 

Mechanical  Properties  of  2616  Aluminum  Alloy 

4-  DCSCRIPTfVC  NOTES  (Type  of  report  end  Inclusive  defee.) 

Final  Report  -  1  October  196.5  through  30  June  1966 

-* - .  . 

5‘  AUTHOR/S)  iXeef  name,  //ref  nemo.  Initial) 

Lumm,  James  A. 

6-  REPORT  DATE 

July  1966 

7*  TOTAL  NO.  OF  PACES 

182 

76.  NO  OP  REFS 

L  * 

e«.  CONTRACT  OR  GRANT  NO. 

AF  33(615 )-3259 

b.  PROJECT  NO. 

7381 

c.  Task  No.  738106 

d. 

9».  ORIGINATOR'S  REPORT  NUMBERfS; 

AFML-TR-66-238 

96.  OTHER  REPORT  n 0(S)  (Any  other  numbers  that  may  be  assigned 
this  report) 

NA66H-23-3 

10.  AVAILABILITY/LIMITATION  NOTICES 

Qualified  requesters  may  obtain  copies  of  this  report  from  DDC. 

Foreign  announcement  and  dissemination  of  this  report  by  DDC  not 
authorized . 

11.  SUPPLEMENTARY  NOTES 

12.  SPONSORING  MILITARY  ACTIVITY 

Air  Force  Materials  Laboratory 

Research  and  Technology  Division 
Wright-Pattereon  Air  Force  Base,  Ohio  j 

i3.  abstract  Mechanical  property  tests  were  conducted  over  the  temperature  range  from 
room  temperature  to  400eF  on  three  sizes  of  hand  forged  2618  aluminum  alloy  billet 
produced  by  two  suppliers.  Tension,  notched  tension,  tension  thermal  stability, 
compression,  shear,  bearing,  fracture  toughness,  creep,  axial  and  rotating  beam 
fatigue,  and  stress  corrosion  properties  were  determined.  Tension,  compression, 
shear  and  bearing  properties  were  statistically  analyzed  to  determine  values  simi¬ 
lar  to  "A"  and  *B"  design  values  found  in  MIL-HDBK-5 . 

Alloy  2618-T61  retains  its  static  and  fatigue  properties  well  at  elevated  tempera¬ 
tures  and  has  good  resistance  to  creep  deformation.  At  400°F  2618  retains  approx¬ 
imately  8<#  of  its  room  temperature  properties  after  short  time  exposure.  Applied 
stresses  exceeding  the  yield  strength  are  required  for  appreciable  creep  to  occur 
at  250°F,  while  stresses  of  approximately  75  and  50  percent  of  the  yield  strength 
at  temperature  are  required  for  l£  creep  to  occur  in  1000  hours  at  325°F  and  400°F. 
Plane  strain  fracture  toughness  at  all  areas  in  the  b5 Hot  in  the  longitudinal 
direction  was  similar  to  7075-T6j  however,  the  quarter-thickness  and  surface  areas 
of  the  billet  in  the  long  transverse  direction  generally  Hd  lower  fracture  tough¬ 
ness  than  most  data  reported  for  7075-T6.  Stress  corrosion  tests  indicated  that 
2618  is  susceptible  to  stress  corrosion  cracking  in  the  two  transverse  directions 
when  stressed  to  75#  of  its  yield  strength. 


DD  '«««  1473  Unclassified 


Security  Classification 


INSTRUCTIONS 


t.  ORIGINATING  ACTIVITY:  Enter  the  name  tnd  address 
of  the  contractor,  subcontractor,  grantee.  Department  of  De¬ 
fense  activity  or  other  organization  (corporate  author)  Issuing 
the  report.  > 

2«.  REPORT  SECURITY  CLASSIFICATION:  Enter  the  over¬ 
all  security  classification  of  the  report.  Indicate  whether 
“Restricted  Data"  is  included.  Marking  is  to  be  in  accord¬ 
ance  with  appropriate  security  regulations. 

2b.  GROUP:  Automatic  downgrading  is  specified  in  DoD  Di¬ 
rective  5200.10  and  Armed  Forces  Industrial  Manual.  Enter 
the  group  number.  Also,  when  applicable,  show  that  optional 
markings  have  been  used  for  Group  3  and  Group  4  as  author¬ 
ized. 

3.  REPORT  TITLE:  Enter  the  complete  report  title  in  all 
capital  letters.  Titles  in  all  cases  should  be  unclassified. 

If  a  meaningful  title  cannot  be  selected  without  classifica¬ 
tion,  show  title  classification  in  all  capitals  ir.  parenthesis 
immediately  following  the  litje. 

4.  DESCRIPTIVE  NOTES:  If  appropriate,  enter  the  type  of 
report,  e.g,,  interim,  progress,  summary,  annual,  or  final. 

Give  the  inclusive  dates  when  a  specific  reporting  period  is 
covered. 

5.  AUTHOR(S):  Enter  the  namefa)  of  authoKs)  as  shown  on 
or  in  the  report.  Enter  last  name,  first  name,  middle  initial. 

If  military,  show  rank  and  branch  of  service.  The  name  of 
the  principal  author  is  an  absolute  minimum  requirement. 

6.  REPORT  DATE:  Enter  the  date  of  the  report  as  day, 
month,  year;  or  month,  year,  if  more  than  one  date  appears 
on  the  report,  use  date  of  publication. 

7a.  TOTAL  NUMBER  OF  PAGES:  The  total  page  count 
should  follow  norms!  pagination  procedures,  i.e.,  enter  the 
number  of  pages  containing  information. 

76.  NUMBER  OF  REFERENCES:  Enter  the  total  number  of 
references  cited  in  the  report. 

8a.  CONTRACT  OR  GRANT  NUMBER:  if  appropriate,  enter 
the  applicable  number  of  the  contract  or  grant  under  which 
the  report  was  written. 

8b,  8c,  (a  8 d.  PROJECT  NUMBER:  Enter  the  appropriate 
military  department  identification,  such  as  project  number, 
subproject  number,  system  numbers,  task  number,  etc. 

9«.  ORIGINATOR'S  REPORT  NUMBER(S):  Enter  the  offi¬ 
cial  report  number  by  which  the  document  will  be  identified 
and  controlled  by  the  originating  activity.  This  number  must 
be  unique  to  this  report. 

9b.  OTHER  REPORT  NUMBER(S):  If  the  report  has  been 
assigned  any  other  report  numbers  (either  by  the  originator 
or  by  the  sponsor),  also  enter  this  numberfs). 

10.  AVAIL ABILITY/LIMI T ATION  NOTICES-  Enter  any  lim¬ 
itation?  on  further  dissemination  of  the  report,  other  than  those 


imposed  by  security  classification,  using  standard  statements 
such  as: 

(1)  “Qualified  requesters  may  obtain  copies  of  this 
report  from  DDC." 

(2)  “Foreign  announcement  and  dissemination  of  this 
report  by  DDC  is  r.ot  authorized." 

(3)  "U.  S.  Government  agencies  may  obtain  copies  of 
this  tej'srt  directly  from  DDC.  Other  qualified  DDC 
usr.rs  shall  request  through 


(4)  “U.  S.  military  agencies  may  obtain  copies  of  this 

report  directly  Iron  DDC  Other  qualified  users 
shall  request  through 


"All  distribution  of  this  report  is  controlled.  Qual¬ 
ified  DDC  users  shall  request  through 


If  the  report  has  been  furrurhed  to  the  Office  of  Technical 
Services,  Department  of  Commerce,  for  sale  to  the  public,  indi¬ 
cate  this  fact  and  enter  the  price,  if  known. 

1L  SUPPLEMENTARY  NOTES:  Use  for  additional  explana¬ 
tory  notes. 

IZ  SPONSORING  MILITARY  ACTIVITY:  Enter  the  name  of 
the  departmental  project  office  or  laboratory  sponsoring  (pay¬ 
ing  (or)  the  research  and  development.  Include  address. 

13.  ABSTRACT:  Enter  an  abstract  giving  a  brief  and  factual 
summaiy  of  the  document  indicative  of  the  report,  even  though 
it  may  slso  appear  elsewhere  m  the  body  of  the  technical  re¬ 
port.  If  additional  space  is  required,  a  continuation  sheet  shall 
be  attached. 

It  is  highly  desirable  that  the  abstract  of  classified  reports 
be  unclassified.  Each  paragraph  of  the  abstract  shall  end  with 
an  indication  of  the  military  security  classification  of  the  in¬ 
formation  in  the  paragraph,  represented  as  (TS).  ( S).  (C;.  or  'V) 

There  is  no  limitation  on  the  length  of  the  abstract.  How¬ 
ever,  the  suggested  length  is  from  150  to  225  words. 

14.  KEY  WORDS:  Key  words  are  technically  meaningful  terms 
or  short  phrases  that  characterize  a  report  and  may  be  used  as 
index  entries  for  cataloging  the  report.  Key  words  must  be 
selected  so  that  no  security  classification  is  required  Identi¬ 
fiers,  such  as  equipment  model  designation,  trade  name,  military! 
project  code  name,  geographic  location,  may  be  used  us  key¬ 
words  but  will  be  followed  by  an  indication  of  technical  con¬ 
text.  The  assignment  of  links,  roles,  and  weights  is  optional 


Security  Classification 


